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PART  78— SHIPPING  CONTAINER 
SPECIFICATIONS 

Swbport  A — ^Sp*cHlcaHont  for  Carboys,  Jogs  In 
Tubs,  and  Rwbbor  Drums 

Sec. 

78.1  Specification  lA;  boxed  carboys. 

78.2  Specification  IB;  boxed  lead  carboys. 
78fi  Specification  IC;  carboys  In  kegs. 

78.4  [^eclficatlon  ID;  boxed  glass  carboys. 
78J1  Specification  IX;  boxed  carboys.  5  to 

gallons,  for  export  only. 

78.8  St>eclficatlon  lEX;  glass  carboys  In 
plywood  drums. 

78.7  Specification  IB;  glass  carboys  In 
plywood  drums. 

78B  Specification  28;  metal-jacketed  lead 
carboys. 

78B  Specification  28A;  metal-jacketed 
lead  carboys. 

78.12  Specification  S4B;  aluminum  carboys. 

78.18  Specification  IH;  polyethylene  car¬ 

boys  In  low  carbon  steel  or  other 
equally  efflcient  metal  crates. 

78.14  Specification  IK;  glass  carboys  cush¬ 
ioned  with  expandable  polystyrene 
In  wooden  wlrebound  box  outside 
containers. 

78.10  Specification  31;  Jugs  In  tubs. 

78.18  Specification  43A;  rubber  drums. 

Subpart  B — Specifications  for  Inside  Containers 
and  Linings 

78.20  Specification  2 A;  inside  containers, 

metal  cans,  palls  and  kits. 

78.21  Specification  2T;  polyethylene  con¬ 

tainer. 

78.22  Specification  2C;  Inside  containers, 

corrugated  fiberboard  cartons. 

78.23  Specification  2D;  Inside  containers. 

duplex  paper  bags. 

78i24  Specification  2n;  molded  or  thermo- 
formed  polyethylene  containers 
having  rated  capacity  of  over  one 
gallon. 

78.25  Specification  2F;  Inside  metal  con¬ 

tainers  and  liners. 

78.26  Specification  20;  Inside  containers, 

fiber  cans  and  boxes. 

78.27  Specification  2TL;  polyethylene  con¬ 

tainer. 

78.28  Specification  2J;  Inside  containers. 

waterproof  paper  bags  for  linings. 

78.29  Specification  2K;  inside  containers, 

paper  bags  for  lining. 

78.30  Specification  2L;  lining  for  boxes. 

78.31  Specification  2M;  waterproofed  paper 

lining. 

7832  Specification  2N;  Inside  containers, 
metal  cans. 

78.33  Specification  2P;  Inside  metal  con¬ 
tainers. 

7834  Specification  2R;  Inside  containers, 

metal  tubes. 

7835  Specification  2S;  polyethylene  drums. 
78.36a  Specification  2SL;  molded  or  ther- 

moformed  polyethylene  container. 

Swbpart  C — Speciflcations  for  Cylinders 

7830  Specification  8A;  seamless  steel  cyl¬ 
inders. 

7837  Specification  3AA;  seamless  steel  cyl¬ 

inders,  made  of  definitely  pre¬ 
scribed  steels. 

7838  Specification  8B;  seamless'  steel 

cylinders. 

78.80  Specification  8BN;  seamless  nickel 

cylinders. 

78.40  Specification  8C;  seamless  steel  cyl¬ 

inders. 

78.41  Specification  8D;  seamless  steel  cyl¬ 

inders. 

78.42  Specification  8B;  ser.mless  steel  cyl¬ 

inders. 

78.43  Specification  8A480X;  seamless  steel 

cylinders. 

78.44  Specification  3HT;  Inside  containers, 

seamless  steel  cylinders  for  aircraft 
use  made  of  definitely  prescribed 
steel. 


Sec. 

78.47  Specification  4DS;  inside  containers, 

welded  stainless  steel  foe  aircraft 
use. 

78.48  Specification  4;  forge  welded  steel  cyl¬ 

inders. 

78.48  Specification  4A:  forge  welded  steel 
cylinders. 

7830  Specification  4B;  welded  and  braaed 

steel  cylinders. 

7831  Specification  4BA;  welded  or  brazed 

steel  cylinders  made  of  definitely 
prescribed  steels. 

78.52  Specification  4C;  welded  and  brazed 
steel  cylinders. 

7838  Specification  4D;  Inside  contain¬ 
ers,  welded  steel  for  aircraft  use. 

78.54  Specification  4B340-FLW:  welded  or 

welded  and  braaed  cylinders  with 
fusion-welded  longitudinal  seam. 

78.55  Specification  4B240BT;  welded  and 

brazed  cylinders  made  from  elec¬ 
tric  resistance  welded  tubing. 

78.56  Specification  4AA480;  welded  steel 

cylinders  made  of  definitely  pre¬ 
scribed  steels. 

78.57  Specification  4L;  welded  cylinders 

Insulated. 

78.58  Specification  4DA;  Inside  containers, 

welded  steel  for  aircraft  tise. 

78.59  Specification  8;  steel  cylinders  with 

approved  porous  filling  for  acety¬ 
lene. 

78.60  Specification  8AL;  steel  cylinders  with 

approved  porous  filling  for  acety¬ 
lene. 

78.68  Specification  9;  Inside  containers, 

seamless  or  welded  or  brazed  steel 
cylinders. 

78.66  Specification  40;  Inside  containers, 

non-refillable  seamless  or  welded 
or  brazed  steel  cylinders. 

78.67  Specification  41;  Inside  containers, 

non-refillable  seamless  or  welded 
or  brazed  steel  cylinders. 

78.68  Specification  4B;  welded  aluminum 

cylinders. 

Appendix  A — Special  orders. 


Subpart  D — Speciflcations  for  Metal  Barrels, 
Drums,  Kegs,  Cases,  Trunks  and  Boxes 


78.80 

Specification  5;  steel  barrels 
drums. 

or 

78.81 

Specification  5A;  steel  barrels 
drums. 

or 

78.82 

Specification  5B;  steel  barrels 
drums. 

or 

78.88 

Specification  5C;  steel  barrels 
drums. 

or 

78.84 

Specification  6D;  steel  barrels 
drums,  lined. 

or 

7835 

Specification  6F;  steel  drums. 

78.87 

Specification  5B;  steel  barrels 
drums,  lead  lined. 

or 

78.88 

Specification  6K;  nickel  barrels 
drums. 

or 

78.89 

Specification  6L;  steel  barrels 
drums. 

or 

78.90 

Specification  5M;  monel  drums. 

7831 

Specification  5X;  steel  drums,  alum¬ 
inum  lined. 

78.92 

Specification  6P;  lagged  steel  drums. 

78.97 

Specification  6A;  steel  barrels 
drums. 

or 

7838 

Specification  6B;  steel  barrels 
drums. 

or 

7839 

Specification  60;  steel  barrels 

or 

drums. 

78.100  Specification  6J;  steel  barrels  and 

drums. 

78.101  Specification  6K;  steel  barrels  or 
.  dnims. 

78.102  Specification  6D;  cylindrical  steel 

overpack,  straight  ^ded,  for  Inside 
plastic  container. 

78.107  Specification  42B;  aluminum  drums. 

78.108  Specification  42C;  aluminum  barrels 

or  drums. 

78.109  Specification  42D;  aluminum  drums. 

78.110  Specification  42F;  aluminum  barrels 

or  drums. 


Sec. 

78.111  Specification  42G;  aluminum  drums. 

78.112  Specification  42H;  aluminum  drums. 

78.115  Specification  17C;  steel  drums. 

78.116  Specification  17E;  steel  drums. 

78.117  Specification  17P;  steel  dnims. 

78J.18  Specification  17H;  steel  drums. 
78.119  Specification  17X;  steel  barrels  or 

drums. 

78.180  Specification  87E:;  steel  dnims. 

78.181  Specification  87A;  steel  drums. 

78.182  Specification  37B;  steel  drums. 

78.133  Specification  37P;  steel  drums  with 

polyethylene  liner. 

78.134  Specification  37M;  cylindrical  steel 
^  overpack,  straight  sided  for  inside 

plastic  container;  nonreusable  con¬ 
tainers. 

78.135  Specification  37C;  steel  dnuns. 

78.186  Specification  42E;  aliunlnum  drums. 

78.140  Specification  18;  metal  kegs. 

78.141  Specification  18A;  metal  drums. 

78.146  Specification  32A;  metal  cases, 

riveted  or  lock  seamed. 

78.147  Specification  82B;  metal  cases,  welded 

or  riveted. 

78.148  i^clficatlon  32C;  metal  trunks. 

78.149  Specification  82D;  metal  boxes  for 

old  and  worn-out  motion-picture 
film  no  longer  exhlbltable. 

78.150  Specification  33A;  polystyrene  cases. 


Subpart  E — Speciflcations  for  Wooden  Barrels, 
Kegs,  Boxes,  Kits,  and  Drums 


78.155 

Specification  lOA; 
and  kegs  (tight) . 

wooden 

barrels 

78.156 

Specification  lOB; 
and  kegs  (tight). 

wooden 

barrels 

78.157 

Specification  IOC; 
and  kegs  (tight). 

wooden 

barrels 

78.160 

Specification  11  A; 
and  kegs  (slack). 

wooden 

barrels 

78.161 

Specification  IIB; 
and  kegs  (slack). 

wooden 

barrels 

78.165 

Specification  14; 
nailed. 

wooden 

boxes. 

78.168 

Specification  15A; 
nailed. 

wooden 

boxes. 

78.169 

Specification  15B; 
nailed. 

wooden 

boxes. 

78.170 

Specification  150; 
nailed. 

wooden 

boxes, 

78.171 

Specification  15D; 
nailed. 

wooden 

boxes. 

78.172 

Specification  15E; 
fiberboard  lined. 

wooden 

boxes. 

78.176  Specification  15L;  wooden  boxes  with 

Inside  containers  for  desensitized 
liquid  explosives. 

78.177  Specification  16M;  wooden  boxes, 

metal  lined,  with  Inside  containers 
for  desensitized  liquid  explosives. 

78.181  Specification  15X;  wooden  boxes  for 

two  five-gallon  cans. 

78.182  Specification  15P;  glued  plywood,  or 

wooden  box  for  Inside  containers. 

78.185  Specification  16A;  plywood  or  wooden 

boxes,  wlrebound. 

78.186  Specification'  16B;  wooden  boxes, 

wlrebound. 

78.187  Specification  16D;  wooden  wlrebound 

overwrap  for  Inside  containers. 

78.190  Specification  19A;  wooden  boxes, 

glued  plywood  cleated. 

78.191  Specification  19B;  wooden  boxes, 

glued  plywood,  nailed. 

78.193  Specification  18B;  wooden  kits. 

78.196  Specification  22A;  wooden  drums, 

glued  plywood. 

78.197  Specification  22B;  wooden  drums, 

glued  plywood. 

78.198  Specification  22C;  plywood  drum  for 

plastic  Inside  container. 

Subpart  F — Speciflcations  for  Fiberboard  Boxes, 
Drums,  and  Mailing  Tubes 

78.205  Specification  12B;  fiberboard  boxes. 
78306  Specification  12C;  fiberboard  boxes. 

78.207  Specification  12D;  fiberboard  boxes. 

78.208  Specification  12E;  fiberboard  boxes. 
78309  Specification  12H;  fiberboard  boxes. 
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sec. 

78.210  S|>eclflcation  12A;  flberboard  boxes. 

78.211  Specification  12P;  fiberboard  boxes. 
78.214  E^eelficatlon  28F;  flberboard  boxee. 
78Jil8  l^pedflcatlon  280;  special  cylindrical 

^  flberboard  box  for  hlgb  exploslres. 
78.210  Specification  23H;  flberboard  boxes. 
78.224  Specification  21C;  fiber  drums.  ^ 
78.226  Specification  29;  mailing  tubes. 

Subpart  O— SpeciOcotions  for  Bags,  CleHi, 
Burlap  or  Paper 

78.230  Specification  36A;  lined  cloth  bags 
(triplex) . 

78.233  Specification  86B;  burlap  bags, 

~  lined. 

78.234  Specification  86C:  burlap  bags,  paper 

lined. 

78.236  Specification  44B;  multiwall  paper 

bags. 

78.237  Specification  44C;  multiwall  pai>er 

bags. 

78.238  Specification  44D;  mtiltlwall  paper 

bags. 

78.289  Specification  44E;  multiwall  paper 
bags. 

78.240  Specification  45B;  bags,  cloth  and 
paper,  lined. 

Subpart  H — SpecHIcotions  for  Portable  Tanks 

78.245  Specification  51;  steel  portable  tanks. 

78.246  Specification  52;  aluminum  or  mag¬ 

nesium  portable  tanks. 

78.250  Specification  55;  metal-encased,  lead 
or  xiranltim  metal-shielded,  radio¬ 
active  materials  container. 

78.255  Specification  60;  steel  portable  tanks. 

Subpart  I — [Reserved! 

Subpart  J— Specifications  for  Containers  for 
Motor  Vehicle  Transportation 
78.315  Specification  MC  200;  containers  for 
liquid  nitroglycerine,  desensitized 
liquid  nitroglycerine  or  diethylene 
glycol  dlnltrate. 

78.318  Specification 'MC  201;  container  for 
blasting  caps,  electric  blasting 
caps,  and  percussion  caps. 

78.321  Specification  MC  300;  cargo  tanks 
constructed  of  mild  (open  hearth, 
or  blue  annealed)  steel,  or  com-  - 
blnatlon  of  mild  steel  with  hlgh- 
tenslle  steel,  or  stainless  steel,  pri¬ 
marily  for  the  transportation  of 
flammable  liquids,  or  poisonous 
liquids,  class  B. 

78.323  Specification  MC  302;  cargo  tanks 

constructed  of  welded  aluminum 
alloy  (ASTM  B209-57T) ,  piimarUy 
for  the  transportation  of  flam¬ 
mable  liquids,  or  poisonous  liquids, 
class  B. 

78.324  Specification  MC  303;  cargo  tanks 

constructed  of  welded  ferrous 
alloy  (hlgh-tenslle  steel)  or  stain¬ 
less  steel,  primarily  for  the  trans¬ 
portation  of  flammable  liquids,  or 
poisonous  liquids,  class  B. 

78.325  Specification  MC  304;  cargo  tanks 

constructed  of  mild  (open  hearth 
or  blue  annealed)  steel,  welded 
ferrous  alloy  (high-tensile  steel) 
or  aluminum,  primarily  for  the 
transportation  of  flammable  liq¬ 
uids,  or  poisonous  liquids,  class 
B.  having  Reid  (ASTM  D-323) 
vapor  pressures  of  18  psla,  or  more 
at  100*  F..  but  less  than  those 
stated  in  §  73.300  of  this  chapter  In 
defining  compressed  gases. 

78.326  Specification  MC  305;  cargo  tanks 

constructed  of  aluminum  alloys 
for  high-strength  welded  con¬ 
struction,  primarily  for  the^  trans¬ 
portation  of  flammable  liquids,  or 
poisonous  liquids,  class  B. 

78.330  Specification  MC  310;  cargo  tanka 

constructed  of  ferrous  materials, 
primarily  for  the  transportation 
of  corrosive  llqtilds. 

78.331  Specification  MC  311;  cargo  tanks 

constructed  of  ferrous  metals  or 


Sec.  altunin\im,  primarily  for  the  trans¬ 
portation  of  corrosive  liquids. 
78.336  Si>eclflcatlon  MC  830;  cargo  tanka 
constructed  of  steel,  primarily  for 
transportation  of  compressed  gases. 
Authority  :  The  provisions  of  this  Part  78 
Issued  under  62  Stat.  738,  74  Stat.  808;  18 
UB.C.  834. 

Subpart  A — Specifications  for  Car¬ 
boys,  Jugs  in  Tubs^  and  Rubber 
Drums 

§  78.1  Specification  lA;  boxed  carboys. 

Glass,  earthenware,  clay,  or  stone¬ 
ware. 

§  78.1—1  Compliance. 

(a)  Required  In  all  details. 

§  78.1—2  Reuse  of  packages. 

(a)  Parts  of  outside  container  and 
cushioning  must  be  replaced  when 
broken,  decayed,  or  inefficient  in  any 
way. 

(b)  Carboys  with  lip  cracked  or  badly 
chipped  not  authorized;  gasket  seat  must 
be  even.  Packages  must  be  capable  of 
passing  tests  prescribed  in  S  78.1-9. 

§  78.1—3  Qosing  devices  required. 

(a)  As  follows  except  when  otherwise 
authorized  in  the  packing  regulations: 

(1)  Acidproof  stoppers  or  other  de¬ 
vices,  with  gaskets,  securely  fastened; 
venting  closures  are  required  when  neces¬ 
sary  to  prevent  internal  pressure  in  ex¬ 
cess  of  8  pounds  per  square  inch  gauge  at 
130“  P. 

(2)  01as3  stoppers  groimd  to  fit  and 
securely  fastened  are  authorized  when 
internal  pressures  do  not  exceed  8  pounds 
per  square  inch  gauge  at  130*  F. 


(e)  In  place  of  bottom  cleats,  the  fol¬ 
lowing  is  authorized;  2  angle  irons  at 
least  1%"  X  IVa”  x  %6".  applied  across 
grain  of  bottom  boards  from  comer  to 
comer,  supported  by  acid  resistant  metal 
corner  supports  securely  fastened  to 
sides  and  ends  at  each  bottom  comer  so 
as  to  raise  bottom  boards  of  box  at  least 
above  bottom  of  comer  supports; 
nailing  along  end  grain  of  bottom  boards 
not  required. 


§  78.1—4  Capacity  and  marking  of  car¬ 
boy, 

(a)  Containers  5  to  13  gallons  are 
classed  as  carbosrs.  Must  be  embossed 
to  indicate  maker  and  year  of  manufac¬ 
ture;  mark  of  maker  to  be  registered  with 
the  Bureau  of  Explosives. 

§  78.1—5  GlaM  carboys. 

(a)  Thoroughly  annealed;  top  of  lip 
smooth  and  even;  must  contain  at  least 
20  pounds  of  glass  for  12-gallon  carboys 
and  21  pounds  for  13-gallon  carboys. 
Glass  in  side  walls  should  be  well  dis¬ 
tributed  and  at  least  Me"  thick.  Defec¬ 
tive  carboys  not  authorized. 

§  78.1—6  Earthenware,  clay,  or  stone¬ 
ware  carboys. 

(a)  Of  acidproof  material. 

§  78.1—7  Outside  containers. 

(a)  Wooden  boxes  completely  enclos¬ 
ing  body  of  carboy  or  wooden  boxes  com¬ 
pletely  enclosing  body  and  neck  of  car¬ 
boy,  with  4  vertical  comer  posts,  two 
cleats  for  shoes  and  two  carrsdng  cleats. 
(See  paragraph  (e)  of  this  section) . 

(b)  Lumber  to  be  well  seasoned,  com¬ 
mercially  dry,  and  free  from  decay,  loose 
knots,  knots  that  would  interfere  with 
nailing,  and  other  defects  that  would 
materially  lessen  the  strength. 

(c)  Assemble  sides  and  ends  with  grain 
of  wood  horizontal  and  nail  as  specified. 
Nail  bottom  to  sides  and  ends;  fasten 
top  by  any  efficient  means.  Cleats  for 
shoes  to  be  along  edges  of  bottom  paral¬ 
lel  to  carrying  cleats.  (See  paragraph 
(e)  of  this  section). 

(d)  Parts  and  dimension  as  follows: 


(f)  Special  box.  Must  comply  with 
this  specification  except  as  follows:  Bot¬ 
tom  of  box  must  be  nailed  to  4  nailing 
cleats  which  form  part  of  the  sides  and 
ends  of  box.  Top  of  box  must  be  rein¬ 
forced  by  2  cleats  of  M-inch  lumber  4 
inches  wide,  extending  the  entire  width 
of  the  top  at  right  angles  to  the  sides  of 
the  boards  forming  the  top;  a  vacant 
space  of  1  inch  between  outside  edge  of 
top  and  cleat  should  be  allowed  for  nail- 
ii^  top  to  box;  parts  and  dimensions 
must  be  as  follows: 


Carboy  capacity,  not  over 
(gallons) 

Minimum  dimensions 

Nails,  sides,  and  bottom 

Thickness 
of  sides, 
top,  and 
ends 

Thickness 
of  bottom 

Thickness 
and  width 
of  bottom 
naUing 
deats 

Carrying 
cleats  and 
shoes 

Triangular 

vertical 

comer 

posts 

1 

Sise  not 
less  than  < 

Spacing 
average 
not  over  » 

«  to  1.1  _ j 

huh 

h 

huhet 

Inehet 

»Hjby2>4 

Inehet 

>Htby2M 

India 

2)4  by  2)4 
(short 
sides). 

ooo 

1 

Inches 

2)4 

2W 

>  Screws  of  equal  effi(deno]r  autborlsed. 

*  Spacing  6  Inches  acceptable  along  edge  grain  of  bottoms; 


Nominal  carboy  capacity  not  ovot 

Minimum  dimensions 

Nalls— sides  and  bot¬ 
tom 

Thickness 
sides,  top, 
bottom  and 
ends 

>  Vertical  cor¬ 
ner  posts 

*  Carrying 
cleats  and 
shoes 

*  Size  not 
less  than 

*  Spacing 
average 
not  over 

OaUons 

Inch 

Inehet 

Inches 

Penny 

Inehet 

fito7 . 

H 

54x2)4 

54x1)4 

7 

2H 

6 

2 

from 

7to  13 . 

*54* 

*54*  X  3)4 

*54*  x2‘)42 

g 

254 

8 

2)4 

*  Other  dimensions  with  equal  cross  section  acceptable. 

*  Screws  of  eqnal  elBcieney  anthorised. 

■  Spacing  6  inches  acceptable  along  edge  grain  of  bottoms. 
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(g)  Cushioning  materials.  Cushion¬ 
ing  devices  or  materials  must  be  of  such 
type,  or  be  so  secured  within  the  outer 
container,  that  the  carboy  cannot  shift 
in  a  way  that  cushioning  efficiency  is 
reduced. 

§  78.1—8  Maridng  of  outside  container. 

(a)  On  each  container  with  letters 
and  figures  at  least  %  inch  high  applied 
by  hot  branding  iron  or  printing  ink  of 
a  color  sharply  contrasting  to  back¬ 
ground  of  package  with  high  pressure  dies 
as  follows; 

(1)  ICC — lA.  This  mark  shall  be  un¬ 
derstood  to  certify  that  the  complete 
package  complies  with  all  specification 
requirements. 

(2)  Name  or  symbol  (letters)  of  com¬ 
pany  setting  up  the  package,  or  other 
party  assuming  responsibility  for  its 
compliance  with  specification  require¬ 
ments;  this  must  be  registered  with  the 
Bureau  of  Explosives  and  located  Just 
above  or  below  the  mark  specified  in 
subparagraph  (1)  of  this  paragraph. 

§  78.1-9  Tesu. 

(a)  Apparatus.  ■  Standard  required. 
Detail  prints  can  be  obtained  from  Bu¬ 
reau  of  Explosives.  63  Vesey  Street,  New 
York  7.  New  York. 

(b)  /Idethod.  Fill  with  water  to  lower 
edge  of  neck;  swing  55"  measured  from 
(gall  to  nearest  bottom  edge  of  basket: 

(1)  Side  shock;  test  at  least  10  car¬ 
boys. 

(2)  Bottom  shock;  test  at  least  5  car¬ 
boys. 

Nor  1 :  In  Instances  where  99  or  less  car> 
boys  are  In  service  during  either  e-montb 
period  of  the  year  It  shall  be  acceptable  to 
test  10  percent  of  the  total  but  not  lees  than 
3  carboys  on  both  the  side  and  bottom  swing. 
If  this  provision  is  used,  the  report  of  test 
results  must  so  state. 

(c)  Acceptable  results.  90  percent  of 
carboys  must  not  break  under  side  shock 
and  same  for  bottom  shock,  except  both 
results  must  be  100  percent  if  modified 
test  authorized  by  Note  1  of  paragraph 

(b)  of  this  section  is  used. 

(d)  When  required.  By  each  manu¬ 
facturer.  and  each  shipper  who  fills  and 
ships  new  or  used  carboys;  during  each 
6  months  of  each  year,  one  series  each 
year  to  be  witnessed  by  representative  of 
Bureau  of  Explosives;  separate  tests  re¬ 
quired  for: 

(1)  New  packages  (those  with  new 
outside  container) . 

(2)  Used  packages. 

(3)  Packages  with  carbosrs  differing 
over  2  gallons. 

(4)  Packages  differing  in  kind  of 
cushioning. 

(e)  Exception.  Tests  not  required  by 
shipper  who  fills  and  ships  or  reships  for 
one  shipment  only  packages  obtained 
from  a  manufacturer  or  shipper  who  has 
had  tests  made. 

(f)  Reports.  Required  to  be  made  to 
Bureau  of  Explosives  on  form  as  follows: 

Bspobt  or  Twra  or  Cabbor 

(As  required  by  I.  O.  O.  Regulations  and 
Specifications) 

(Place)  _ 

(Date) - 

Test  made  for _ _ — _ _ 


(Give  name  and  address  of  plant  for  which 
tests  were  made) 


Descriptkm  of  package 

Results 

s 

o 

'X, 

6S-indi 

swing 

Number  of  test 

65-indi 

swing 

• 

25 

Bottom 

Bide 

Bottom 

Oaiwnity.  .  _  - 

1 

3 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 
16 
16 

17 

18 
10 

30 

31 

33 
23 

34 

Oohdition  1 _  _ 

Type  of  inside  container 

Ciiiihlnnlng'l  _  .  .  . 

•••• 

Diameter  of  bottle  -  _ 

.... 

.... 

.... 

...1 

Size  of  outside  container 
(inside) _  -  _ 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

>  State  whether  outside  container  is  new  or  used. 

>  State  whether  glass,  earthenware;  etc. 

*  State  whether  hay,  mineral  wool,  groimd  oork, 

excelsior,  wood  strips . type,  oork  pads . . 

type,  etc. 

Spedflcation  mark  is . . . 

IdentifloatiiHi  symbol  is . 

Remarks . . 


(Signature) . . 

(P«) . -c . 

§  78.1—10  Approval  of  veneer,  plywood, 
and  laminated  wood  boxes. 

(a)  Boxes  of  veneer,  plywood,  laini- 
nated  wood,  or  any  combination  thereof, 
which  comply  with  §§  78.1-1  to  78.1-10 
(except  5  78.1-7  (a),  (c),  and  (d),  are 
approved  provided: 

(1)  Outside  containers  shall  com¬ 
pletely  enclose  body  of  carboy  or  body 
and  neck  of  carboy. 

(2)  That  complete  inner  packing  and 
box  specifications  have  been  filed  with 
and  approved  by  the  Bureau  of  Explo¬ 
sives. 

(3)  That  these  boxed  carboys  pass  the 
regular  tests  prescribed  in  §  78.1-9. 

(4)  That  boxed  carboys  after  a  mini¬ 
mum  service  period  of  6  months  pass  the 
tests  prescribed  in  §  78.1-9. 

(5)  That  a  detailed  report  of  tests 
prescribed  under  paragraph  (a)  (4)  of 
this  section  has  been  filed  with  and  ac¬ 
cepted  as  satisfactory  by  the  Bureau  of 
Explosives. 

§  78.2  Specification  IB;  ^xed  lead 
carboys. 

§  78.2—1  Compliance. 

(a)  Required  in  all  details. 

§  78.2—2  Reuse  of  packages. 

(a)  Parts  of  outside  container  and 
cushioning  must  be  replaced  when 
broken,  decayed,  or  inefficient  in  any 
way. 

(b)  Test,  see  5  78.2-7,  required  before 
each  shipment. 

§  78.2—3  Closing. 

(a)  By  stoppers  securely  fastened. 

§  78.2—4  Capacity,  marking,  and  man¬ 
ufacture  of  carboy. 

(a)  Capacity  and  marking  of  carboy. 
Containers  5  to  13  gallons  are  classed 
as  carboys.  Must  be  permanently 
marked  to  indicate  maker  and  year  of 
manufacture;  mark  of  maker  to  be  reg¬ 
istered  with  the  Bureau  of  Explosives. 


(b)  Manufacture  of  carboy.  Of  pure- 
chemical  or  pure-electrolytic  virgin  lead; 
side  and  bottom  sheets  8  pounds  and  top 
sheets  10  pounds  per  square  foot  mini¬ 
mum;  all  seams  burned. 

§  78.2—5  Outside  containers. 

(a)  Wooden  box,  completely  enclosing 
body  of  carboy,  with  4  vertical  corner 
posts,  2  cleats  for  shoes,  and  2  carrying 
cleats.  Corner  posts  not  required  when 
ends  are  twice  the  specified  thickness. 

(b)  Lumber  to  be  well  seasoned,  com¬ 
mercially  dry,  and  free  from  decay,  loose 
knots,  knots  that  would  interfere  with 
nailing,  and  other  defects  that  would 
materisilly  lessen  the  strength. 

(c)  Assemble  sides  and  ends  with 
grain  of  wood  horizontal  and  nail  as 
specified.  >Nail  bottom  to  sides  and  ends; 
fasten  top  by  any  efficient  means.  Cleats 
for  shoes  to  be  aloi^  edges  of  bottom 
parallel  to  canring  cleats.  (See  para¬ 
graph  (e)  of  this  section.) 

(d)  Parts  and  dimensions  as  follows: 


Carboy 
capac¬ 
ity,  not 
over 

Minimum  dimensions 

Nails — Sides 
and  bottom 

Thick¬ 

ness- 

Sides, 

top, 

bottom, 

and 

ends 

Vertical 

oomtf 

posts 

>  Carrying 
cleats 
and  shoes 

•Size, 

not 

less 

tban 

•Spac¬ 

ing, 

average 

not 

over 

Oallom 

Inches 

Inches 

Inches 

Penny 

Inches 

6  to  6... 

Hx2H 

HxlJ4 

7 

2H 

6 

2 

7  to  13.. 

»Hzx2>Ws 

9 

2M 

8 

2V4 

I  Otber  dimensions  with  equal  orosasection  acceptable. 

>  Screws  of  equal  efficiency  authorized. 

(Spacing  6  inches  acceptable  along  edge  grain  of 
bottoms. 

(e)  In  place  of  bottom  cleats,  the  fol¬ 
lowing  is  authorized:  2  angle  irons  at 
least  X  1^"  X  applied  across 
grain  of  bottom  boards  from  comer  to 
comer,  supported  by  acid  resistant  metal 
corner  supports  securely  fastened  to 
sides  and  ends  at  each  bottom  corner  so 
as  to  raise  bottom  boards  of  box  at  least 
%"  above  bottom  of  comer  supports; 
nailing  along  end  grain  of  bottom  boards 
not  required. 

§  78.2—6  Marking  of  outside  container. 

(a)  On  each  container  with  letters 
and  figures  at  least  %  inch  high  applied 
by  hot  branding  iron  or  printing  ink  of 
a  color  sharply  contrasting  to  back¬ 
ground  of  package  with  high  pressure 
dies  as  follows: 

(1)  KXI-IB.  This  mark  shall  be 
understood  to  certify  that  the  complete 
package  complies  with  all  specification 
requirements. 

(2)  Name  or  symbol  (letters)  of  com¬ 
pany  setting  up  the  package,  or  other 
party  assuming  responsibility  for  its 
compliance  with  specification  require¬ 
ments;  this  must  be  registered  with  the 
Bureau  of  Explosives  and  located  just 
above  or  below  the  mark  specified  in 
subparagraph  (1)  of  this  paragraph. 

§  78.2-7  Tests. 

(a)  To  5  pounds  per  square  inch  in¬ 
ternal  pressure  without  leakage;  required 
before  each  shipment. 
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§  78.2-8  Approval  of  veneer,  plywood 
and  laminated  wood  boxes. 

(a)  Boxes  of  veneer,  plywood,  lami¬ 
nated  wood,  or  any  combination  thereof, 
which  comply  with  8S  78.2-1  to  78.2-8  ex¬ 
cept  8  78.2-5  (a),  (c).  and  (d)  are  ap¬ 
proved  provided: 

(1)  Outside  containers  shall  com¬ 
pletely  enclose  body  of  carboy  or  body 
and  neck  of  carboy. 

(2)  That  complete  iimer  packing  and 
box  specifications  have  been  filed  with 
and  approved  by  the  Bureau  of 
Explosives. 

(3)  That  these  boxed  carboys  pass  the 
regular  tests  prescribed  in  8  78.2-7. 

(4)  That  boxed  carbosrs  after  a  min¬ 
imum  service  period  of  6  months  pass 
the  tests  prescribed  in  8  78.2-7. 

(5)  That  a  detailed  report  of  tests  pre¬ 
scribed  under  subparagraph  (4)  of  this 
paragraph  has  been  filed  with  and  ac¬ 
cepted  as  satisfactory  by  the  Bureau  of 
Explosives. 

§  78.3  Specification  1C;  carboys  in  kegs. 

Glass,  earthenware,  clay  or  stoneware. 

§  78.3—1  Compliance. 

(a)  Required  in  all  details. 

§  78.3-2  Reuse  of  packages. 

(a)  Parts  of  outside  container  and 
cushioning  must  be  replaced  when 
broken,  decayed,  or  inefficient  in  any 
way. 

(b)  Carboys  with  lip  cracked  or  badly 
chipped  not  authorized;  gasket  seat 
must  be  even.  Packages  must  be  capable 
of  passing  tests  prescribed  in  8  78.3-9. 

§  78.3—3  Qosing  devices  required. 

(a)  As  follows  except  when  otherwise 
authorized  in  the  packing  requirements: 

(1)  Acidproof  stoppers  or  other  de¬ 
vices.  with  gaskets,  securely  fastened; 
venting  closures  are  required  when  nec¬ 
essary  to  prevent  internal  pressure  in 
excess  of  8  pounds  per  square  inch  gauge 
at  130*  F. 

(2)  Glass  stoppers  groimd  to  fit  and 
securely  fastened  are  authorized  when 
internal  pressures  do  not  exceed  8  pounds 
per  square  inch  gauge  at  130*  F. 

§  78.3—4  Capacity  and  marking  of  car¬ 
boy. 

(a)  Containers  5  to  13  gallons  are 
classed  as  carboys.  Must  be  embossed 
to  indicate  maker  and  year  of  manufac¬ 
ture;  mark  of  maker  to  be  registered  with 
the  Bureau  of  Explosives. 

§  78.3—5  Glass  carboys. 

(a)  Thoroughly  annealed;  top  of  lip 
smooth  and  even;  must  contain  at  least 
20  pounds  of  glass  for  12-gallon  carboys 
and  21  pounds  for  13-gallon  carboys. 
Glass  in  side  walls  should  be  well  dis¬ 
tributed  and  at  least  A"  thick.  Defec¬ 
tive  carboys  not  authorized. 

§  78.3-6  Earthenware,  clay,  or  stone¬ 
ware  carboys. 

(a)  Earthenware,  clay,  or  stoneware 
carboys  of  acidproof  material. 


§  78.3—7  Manufacture  of  kegs. 

(a)  Manufacture  of  kegs  as  follows: 

(1)  Staves  and  headings.  To  be  of 
white  oak.  chestnut  oak.  red  oak.  black 
cherry,  or  Douglas  fir;  quarter  sawed 
with  the  grain,  from  straight-grained 
timber,  so  no  annual  ring  shall  slope 
over  h^  the  thickness  of  stave  or  head; 
thoroughly  kiln  dried,  moisting  content 
7  percent  to  11  percent;  free  from  rot¬ 
ten  sap.  checks,  pitch  pockets,  cat  faces, 
and  other  defects  that  show  through  on 
both  sides. 

(2)  Hoops.  To  be  of  cooperage-grade 
hoop  steel. 

(b)  Staves:  To  be  sawed  evenly 
and  circular;  croze  center  to  be  within 
IW'  of  end  of  stave;  stave  end  to  have 

free  from  bevel. 

(1)  Heading.  Of  uniform  thickness 
and  properly  circled;  planed  on  outside 
and  properly  Jointed  and  glued,  or 
doweled  and  fiagged;  dowel  diameter  not 
over  thickness  of  head. 

(c)  The  keg:  Stave  Joints  reasonably 
fiush  on  outside. 

(d)  Parts  required  and  dimensions, 
as  follows: 

(1)  Staves,  when  finished  on  outside: 


Capacity  ol 
container, 
not  over 

Maximom 

Minimum 

Length 

Width 

Bilge 

drde 

Staves 

Thick¬ 

ness 

OdUont 

30 . 

16 . 

10 . 

6 . 

Inehet 

30 

24 

22 

18 

Inehet 

5 

4 

Inches 

74 

64 

60 

40 

Number 

16 

14 

12 

10 

Inch 

Fore((oing  thicknesses  are  of  staves  finished  on  one  side. 
One-sixteenth  inch  most  be  added  for  unfinished  staves. 

Foregoing  maximum  lengths  are  authorised  to  be  in¬ 
creased  6  percent  or  less,  provided  the  thickness  of  stave 
is  Increased  at  least  one-sixteenth  inch  for  each  increase  of 
1  inch  in  length  or  traction  thereof. 


(2)  Heading,  after  planing: 


Capacity  of 
container, 
not  over 

Maximnm 

Minimum 

Pieces 

Diam¬ 

eter 

Thick¬ 

ness 

Width 

Oallont 

Number 

Inches 

Inch 

Indus 

30 . 

6 

18 

H 

1R 

6 

14 

Hs 

2 

10 . 

6 

13 

2 

6 . 

4 

11 

W 

2 

(3)  Hoops,  number  and  size: 


U 

o 

If 

o 

1 

Minimum  size  of  hoops  (inches  in  width 
and  Birmingham  gauge) 

8*3 

ti 

Minimum  num 
hoops 

Bead 

First 

quarter 

Second 

quarter 

Bilge 

St? 

5s 

SO 

o 

Inch 

Gauge 

Inch 

Gauge 

Inch 

Gauge 

Inch 

Gauge 

30 

6 

IH 

18 

IH 

IH 

1 

19 

IH 

18 

16 

6 

IH 

19 

19 

IH 

IH 

1 

19 

10 

6 

IH 

1 

19 

19 

19 

6 

6 

19 

1 

19 

19 

(e)  Cushioning  materials.  Cushion¬ 
ing  devices  or  materials  must  be  of  such 
t3fpe,  or  be  so  secured  within  the  outer 
container,  that  the  carboy  cannot  shift 


in  a  way  that  cushioning  efllciency  is  re¬ 
duced. 

§  78.3—8  Marking  of  outside  container. 

(a)  On  each  container  with  letters 
and  figures  at  least  %  inch  high  applied 
near  the  bilge  by  hot  branding  iron  or 
printing  ink  of  a  color  sharply  contrast¬ 
ing  to  background  of  package  with  high 
pressure  dies  as  follows: 

(1)  ICC-IC.  This  mark  shall  be  un¬ 
derstood  to  certify  that  the  complete 
package  complies  with  all  specification 
requirements. 

(2)  Name  or  symbol  (letters)  of  com¬ 
pany  setting  up  the  package,  or  other 
party  assuming  responsibility  for  its 
compliance  with  specification  require¬ 
ments;  this  must  be  registered  with  the 
Bureau  of  Explosives  and  located  just 
above  or  below  the  mark  specified  in 
subparagraph  (1)  of  this  paragraph. 

§  78.3—9  Tests. 

(a)  Apparatus.  Standard  required. 
Detail  prints  can  be  obtained  from  Bu¬ 
reau  of  Explosives.  63  Vesey  Street.  New 
York  7,  New  York. 

(b)  Method.  Fill  with  water  to  lower 
edge  of  neck;  swing  55"  measured  from 
wall  to  nearest  bottom  edge  of  basket: 

(1)  Side  shock;  test  at  least  10  car¬ 
boys. 

(2)  Bottom  shock;  test  at  least  5  car¬ 
boys. 

Notb  1:  In  Instances  where  09  or  less  car¬ 
boys  are  In  service  during  either  8-month 
period  of  the  year  it  shall  be  acceptable  to 
test  10  percent  of  the  total  but  not  less  than 
3  carboys  bh  both  the  side  and  bottom 
swing.  If  this  provision  is  used,  the  report 
of  test  results  must  so  state. 

(c)  Acceptable  results.  90  percent  of 
carboys  must  not  break  under  side  shock 
and  same  for  bottom  shock,  except  both 
results  must  be  100  percent  if  modified 
test  authorized  by  Note  1  of  paragraph 
(b)  of  this  section  is  used. 

(d)  When  required.  By  each  manu¬ 
facturer,  and  each  shipper  who  fills  and 
ships  new  or  used  carboys;  during  each 
6  months  of  each  year,  one  series  each 
year  to  be  witnessed  by  representative 
of  Bureau  of  Explosives;  separate  tests 
required  for: 

(1)  New  packages  (those  with  new 
outside  container) . 

(2)  Used  packages. 

(3)  Packages  with  carboys  differing 
over  2  gallons. 

(4)  Packages  differing  in  kind  of 
cushioning. 

(e)  Exception.  Tests  not  required  by 
shipper  who  fills  and  ships  or  reshipa  for 
one  shipment  only  packages  obtained 
from  a  manufacturer  or  shipper  who  has 
had  tests  made. 

(f)  Reports.  Required  to  be  made  to 
Bureau  of  Explosives  on  form  as  follows: 

BSPOBTB  OV  TISTS  of  CABBOT8 

(As  required  by  L  O.  C.  Regulations  and 
Specifications) 

(Place)  _ _ _ ...... 

(Date) _ 

Test  made  for _ .................... 


(Give  name  and  address  of  plant  for  which 
tests  were  made) 
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RULES  AND  REGULATIONS 


reccription  of  package 

ResulU 

No.  of  teat 

55-indi 

swing 

No.  of  test 

55-incb 

swing 

Side 

Bottom 

Side 

a 

3 

o 

A 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

Type  of  inside  oontainw 

.... 

.... 

.... 

.... 

Size  of  outside  container 
(inside). 

---- 

:::: 

.... 

.... 

Bpedfleation  mark  is... 
identification  symbol  is. 
Remarks... . 


(SiKnature) . 

(Per) . 

I  State  whether  outside  container  is  new  or  used. 

>  State  whether  glass,  earthenware;  etc. 

*  State  whether  hay,  mineral  wool,  around  cork,  excel* 
slor,  wood  strips . .  type,  cork  pads . tyi)e,  etc. 

§  78.4  Specification  ID;  boxed  glass 
carboys. 

§  78.4—1  Compliance. 

(a)  Required  in  all  details. 

S  78.4-2  Reuse  of  packages. 

(a)  Parts  of  outside  container  and 
cushioning  must  be  replaced  when 
broken,  decayed,  or  inefficient  in  any  way. 

(b)  Carboys  with  lip  cracked  or  badly 
chipped  not  authorized;  gasket  seat  must 
be  even.  Packages  must  be  capable  of 
passing  tests  prescribed  in  S  78.4-8. 

§  78.4-3  Qosnre. 

(a)  Threaded  screw  cap  which  shall 
be  constructed  of  a  suitable  plastic  or 
other  material  resistant  to  lading. 

(b)  Gasket  or  lining  for  cap  must  be 
used  and  shall  be  resistant  to  lading 
and: 

(1)  Must  be  liquid  tight  or; 

(2)  Must  be  liquid  tight  up  to  venting 
pressure  when  such  venting  is  prescribed 
for  the  material  which  is  to  be  shipped. 

(c)  At  least  one  complete  continuous 
thread  must  be  engaged  with  gasket  in 
place. 

§  78.4—4  Capacity  and  marking  of  car* 
boy. 

(a)  Capacity.  6.5  United  States  gal¬ 
lons  nominal  capacity,  7.0  United  States 
gallons  overflow,  tolerance  plus  or  minus 
10  fluid  ounces. 

(b)  Marking.  Each  carboy  bottle 
must  be  embossed  in  bottom  as  follows: 

leaker’s  mark  (to  be  registered  with  Bureau 
of  Explosives) 

Year  of  Manufacture 
lOO-lD 

§  78.4—5  Glass  caiiioy  bottle. 

(a)  Must  be  machine-blown,  thor¬ 
oughly  and  properly  annealed,  with 
screw  thread  finish  having  at  least  one 
continuous  thread  to  accommodate  clo¬ 
sure;  top  of  lip  smooth  and  even;  must 
contain  14  pounds  of  glass,  tolerance 
minus  8  ounces  plus  16  ounces.  Mini¬ 
mum  thickness  to  be  .075  inch.  Defec¬ 
tive  carboys  not  authorized. 


§  78.4—6  Oataide  comtainers. 

(a)  Wooden  boxes  completely  enclos¬ 
ing  body  and  neck  of  carboy,  with  4  ver¬ 
tical  comer  posts,  two  cleats  for  shoes 
and  two  carrying  cleats.  An  opening  not 
exceeding  3  inches  in  width  may  be  pro¬ 
vided  directly  above  the  neck  of  bottle, 
if  the  top  of  the  box  is  made  up  of 
not  more  than  two  pieces  of  lumber  of 
^2  inch  thickness.  Bottom  board  of  the 
two  ends  of  the  box  must  be  constructed 
of  lumber  at  least  one  inch  thick,  must 
be  fiush  with  the  carrying  cleats  and  be 
at  least  2%  inches  in  width.  Cleats  or 
other  fasteners  used  to  secure  cover  must 
not  extend  beyond  canning  cleats. 

(b)  Lumber  to  be  well  seasoned  com¬ 
mercially  dry,  and  free  from  decay,  loose 
knots,  knots  that  would  interfere  with 
nailing,  and  other  defects  that  would 
materially  lessen  the  strength. 

(c)  Assemble  sides  and  ends  with  grain 
of  wood  horizontal  and  nail  as  specified. 
Nail  bottom  to  sides  and  ends;  fasten  top 
by  any  efficient  means  (friction  closure 
not  authorized) .  Cleats  for  shoes  to  be 
along  edges  of  bottom  parallel  to  carry¬ 
ing  cleats  and  at  right  angle  to  the  direc¬ 
tion  of  bottom  board  or  boards. 

(d)  Parts  and  dimensions  as  follows: 


Minimum  dimensions 

*  Nalla-Sldes 
and  bottom 

Carboy 
capacity, 
nominal 
not  over 
(gallons) 

« Thick¬ 
ness- 
Sides, 
top, 
bottom, 
and 
ends 

*  Verti¬ 
cal 

comer 

posts 

*  Carry¬ 
ing 
cleats 
and 
shoes 

Size 

‘Spac¬ 

ing, 

aver¬ 

age 

6.5 . •. 

Inch 

Square 

inehes 

2.0 

Inehet 

Penny 

6 

Inches 

i 

'  Except  as  prescribed  or  permitted  under  §  78.4-6  (a). 

>  Cross  sectional  area. 

*  other  dimensions  with  eqnal  cross  section  acceptable. 
In  lieu  of  separate  carrying  cleats,  side  board,  at  point 
where  cleat  should  be  located,  may  be  constructed  of 
lumber  not  less  than  one  inch  thi(^  so  that  overhang 
will  be  at  least  inch. 

*  Screws  of  equal  efficiency  authorized. 

*  Spacing  6  inches  acceptable  along  edge  grain  of  bot 
toms. 

(e)  Cushioning  materials.  Cushion¬ 
ing  devices  or  materials  must  be  of  such 
tsrpe,  or  be  so  secured  within  the  outer 
container,  that  the  carboy  cannot  shift 
in  a  way  that  cushioning  efficiency  is  re¬ 
duced. 

§  78.4—7  Marking  of  outside  container. 

(a)  On  each  container  with  letters 
and  figures  at  least  %  inch  high  applied 
by  hot  branding  iron  or  printing  ink 
of  a  color  sharply  contrasting  to  back¬ 
ground  of  package  with  bigh  pressure 
dies  as  follows: 

(1)  ICC-ID.  This  mark  shall  be  un¬ 
derstood  to  certify  that  the  complete 
package  complies  with  all  specification 
requirements. 

(2)  Name  or  symbol  (letters)  of  com¬ 
pany  setting  up  the  package,  or  other 
party  assuming  responsibility  for  its  com¬ 
pliance  with  specification  requirements; 
this  must  be  registered  with  the  Bureau 
of  Explosives  and  located  Just  above  or 
below  the  mark  specified  in  subpara¬ 
graph  (1)  of  this  paragraph. 

§  78.4-8  Tests. 

(a)  Apparatus.  Standard  require(L 
Detail  prints  can  be  obtained  from  Bu¬ 
reau  of  Explosives,  63  Vesey  Street,  New 
York  7,  New  York. 


(b)  Method.  Fill  with  water  to  lower 
edge  of  neck;  swing  55"  measured  from 
wall  to  nearest  bottom  edge  of  basket: 

(1)  Side  shock;  test  at  least  10  carboya 

(2)  Bottom  shock,  test  at  least  5  car¬ 
boys. 

Non  1 :  In  Instances  where  99  or  less  car¬ 
boys  are  In  service  during  either  6-month 
period  of  the  year  it  shall  be  acceptable  to 
test  10  percent  of  the  total  but  not  less  than 
8  carboys  on  both  the  side  and  bottom  swing. 
If  this  provision  is  used,  the  report  of  test 
results  must  so  state. 

(c)  Acceptable  results.  90  percent  of 
carboys  must  not  break  under  side  shock 
and  same  for  bottom  shock,  except  both 
results  must  be  100  percent  if  modified 
test  authorized  by  Note  1  of  paragraph 
(b)  of  this  section  is  used. 

(d)  When  required.  By  each  manu¬ 
facturer,  and  each  shipper  who  fills  and 
ships  new  or  used  carboys;  during  each 
6  months  of  each  year,  one  series  each 
year  to  be  witnessed  by  representative  of 
Bureau  of  Explosives;  separate  tests  re¬ 
quired  for; 

(1)  New  packages  (those  with  new 
outside  container). 

(2)  Used  packages. 

(3)  Packages  differing  in  kind  of 
cushioning. 

(e)  Exception.  Tbsts  not  required 
by  shipper  who  fills  and  ships  or  reships 
for  one  shipment  only  packages  obtained 
from  a  manufacturer  or  shipper  who  has 
had  tests  made. 

(f)  Reports.  Required  to  be  made  to 
Bureau  of  Explosives  on  form  as  follows: 

Bepobt  or  Tests  or  Cabbots 

(As  required  by  I.  C.  C.  Regulations  and 
Specifications) 

(Place) _ 

(Date) _ 

Test  made  for  _ _ 


(Give  name  and  address  of  plant  for  which 
tests  were  made) 


Description  of  package 

Results 

No.  of  test 

55-inch 

swing 

1 

o 

6 

Z 

13 

14 

15 

16 

17 

18 
10 
20 
21 
22 

23 

24 

55-incb 

swing 

Side 

Bottom 

9 

2 

S 

a 

3 

o 

n 

1 

2 

8 

4 

5 

6 

7 

8 
0 
10 
11 
12 

Type  of  inside  container  *.. 

Size  of  outside  container 
(inside). 

_ 

^  State  whether  outside  container  is  new  or 
used. 

*  State  whether  glass  earthenware ;  etc. 

•  State  whether  hay,  mineral  wool,  ground 

cork,  excelsior,  wood  strips _ type,  cork  pads 

_ type,  etc. 

Specification  mark  is _ 

Identification  symbol  is _ 

Remarks  _ 


(Signature)  _ 

(Per) - 

(g)  Internal  pressure  test.  Bottles 
shall  be  capable  of  withstanding  a  sus¬ 
tained  internal  pressure  of  20  p.  s.  i. 
gauge  for  a  15-day  period.  Bottle 
manufacturer  shall  demonstrate  to  Bu- 
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reau  of  Explosives  that  bottles  of  a  pro¬ 
posed  design  will  meet  this  test  prior  to 
start  of  production. 

(h)  Hydrostatic  pres^re  test.  One 
bottle  selected  at  randon>  from  each  200 
produced  on  each  mold  shall  be  subjected 
to  an  instantaneous  hydrostatic  pressure 
test  to  bursting.  Pressure  at  which  bot¬ 
tle  bursts  must  not  be  less  than  40  p.  s.  i. 
gauge.  If  bottle  so  tested  fails  at  a  pres¬ 
sure  less  than  40  p.  s.  1..  12  additional 
samples  must  be  selected  from  the  same 
lot  of  200  bottles  and  tested  in  the  same 
manner.  All  12  samples  must  pass  re¬ 
quired  test  otherwise  entire  lot  shall  be 
,  rejected. 

§  78.5  Specification  IX;  boxed  caiv 
boysy  5  to  6H  gallons,  for  export 
only. 

Glass,  earthenware,  clay,  or  stoneware. 
Single-trip  container. 

§  78.5—1  Compliance. 

(a)  Required  in  all  details. 

§  78.5-2  Qoeing  devices  required. 

(a)  As  follows  except  when  otherwise 
authorized  in  the  packing  regulations: 

(1)  Acidproof  stoppers  or  other  de¬ 
vices,  with  gaskets,  securely  fastened; 
venting  closures  are  required  when  nec¬ 
essary  to  prevent  internal  pressure  in 
excess  of  8  pounds  per  square  inch  gauge 
at 130«  P. 

(2)  Glass  stoppers  ground  to  fit  and 
securely  fastened  are  authorized  when 

.  internal  pressures  do  not  exceed  8  pounds 
per  square  inch  gauge  at  130*  F. 

(3)  For  box:  Two  flat  metal  nailless 
straps,  at  least  %  inch  by  0.020  inch,  en¬ 
circling  top.  sides,  smd  bottom  smd  se¬ 
curely  sealed,  are  required. 

§  78.5-3  Capacity  and  marking  of  car¬ 
boy. 

(a)  Containers  must  be  5  to  6^  gal¬ 
lon  size  and  embossed  to  Indicate  maker 
and  year  of  manufacture. 

§  78.5-4  Glass  carboys. 

(a)  Thoroughly  annealed;  top  of  lip 
smooth  and  even.  Glass  in  side  walls 
should  be  well  distributed  and  at  least 
^6  inch  thick.  Defective  carboys  not 
authorized. 

§  78.5-5  Earthenware,  clay,  or  stone¬ 
ware  carboys. 

(a)  Earthenware,  clay,  or  stoneware 
carboys  of  acidproof  material. 

§  78.5-6  Outside  containers. 

(a)  Wooden  boxes  completely  enclos¬ 
ing  body  and  neck  of  carboy,  with  4  verti¬ 
cal  comer  posts.  Top  may  consist  of  cap 
fitting  snugly  Inside  body  of  box  and 
resting  on  comer  posts. 

(b)  Lumber  to  be  well  seasoned,  com¬ 
mercially  dry,  and  free  from  decay,  loose 
knots,  knots  that  would  interfere  with 
nailing,  and  other  defects  that  would 
materially  lessen  the  strength. 

(c)  Assemble  sides  and  ends  with 
srain  of  wood  horizontal  and  nail  as 
specified;  nail  bottom  to  ends;  fasten 
top  by  any  efficient  means. 

(d)  Parts  and  dimensions.  Sides,  top, 
and  bottom  at  least  inch  thick;  ver¬ 
tical  corner  posts  at  least  2.25  square 
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inches  cross  section;  nails  at  least  6- 
penny  at  2-inch  intervals  or  5-penny  at 
1%-inch  intervals. 

(e)  Cushioning  materials.  Cushion¬ 
ing  devices  or  materials  must  be  of  such 
tsrpe.  or  be  so  secured  wittiin  the  outer 
container,  that  the  carboy  cannot  shift 
in  a  way  that  cushioning  efficiency  is 
reduced. 

§  78.5—7  Marking  of  outside  container. 

(a)  On  each  container  with  letters 
and  figures  at  least  %  inch  high  applied 
by  hot  branding  iron  or  printing  ink  of 
a  color  sharply  contrasting  to  back¬ 
ground  of  package  with  high  pressure 
dies  as  follows: 

(1)  ICC-IX.  This  mark  shall  be 
understood  to  certify  that  the  complete 
package  complies  with  all  specification 
requirements. 

(2)  Name  or  symbol  (letters)  of  com¬ 
pany  setting  up  the  package,  or  other 
party  assuming  responsibility  for  its 
compliance  with  specification  require¬ 
ments;  this  must  be  registered  with  the 
Bureau  of  Explosives  and  located  just 
above  or  below  the  mark  specified  in 
subparagraph  (1)  of  this  paragraph. 

§  78.5-8  Marking. 

(a)  Each  outside  container  must  also 
be  plainly  msorked  “FOR  EXPORT 
ONLY,  NOT  RETURNABLE”  and  the 
top  must  be  marked  “THIS  SIDE  UP”. 

§  78.5—9  Tests. 

(a)  Apparatus.  Standard  required. 
Detail  prints  can  be  obtained  from  Bu¬ 
reau  of  Explosives,  63  Vesey  Street.  New 
York  7,  New  York. 

(b)  Method.  Pill  with  water  to  lower 
edge  of  neck;  swing  55"  measured  from 
wall  to  nearest  bottom  edge  of  basket: 

(1)  Side  shock;  test  at  least  10  car¬ 
boys. 

(2)  Bottom  shock;  test  at  least  5  car¬ 
boys. 

(c)  Acceptable  results.  90  percent  of 
carboys  must  not  break  under  side  shock; 
same  for  bottom  shock. 

(d)  When  required.  By  each  manu¬ 
facturer,  and  each  shipper  who  fills  and 
ships  new  carboys;  during  each  6  months 
of  each  year,  one  series  each  year  to  be 
witnessed  by  representative  of  Bureau  of 
Explosives;  separate  tests  required  for: 

(1)  New  packages  (those  with  new  out¬ 
side  container) . 

(2)  Packages  differing  in  kind  of 
cushioning. 

(e)  Exception.  Tests  not  required  by 
shipper  who  fills  and  ships  or  reships 
for  one  shipment  only  packages  obtained 
from  a  manufacturer  or  shipper  who 
has  had  tests  made. 

(f)  Reports.  Required  to  be  made  to 
Bureau  of  Explosives  on  form  as  follows: 

Bspobt  of  Tests  or  Cabbots 

(As  required  by  L  O.  O.  Regulations  and 
Specifications) 

(Place)  _ 

(Date) - 

Test  made  for..... _ _ _ _ _ .... 


(Give  name  and  address  of  plant  for  which 
tests  were  made) 


Description  of  package 

Results 

No.  of  test 

&6-inoh 

swing 

No.  of  test 

66*inch 

swing 

Side 

Bottom 

Side 

Bottom 

nopn^ty  .... 

1 

a 

3 

4 

6 

6 

7 

8 
fi 

10 

11 

12 

13 

14 
16 
16 

17 

18 
10 
20 
21 
22 

23 

24 

Type  of  inside  container  *_ 

niATn^tfir  of  bnttiA 

Site  of  ontslde  container 
(inside). 

Specification  mark  is ... 
loentification  symbol  is 
Remarks . 


Signature)  . . . 

Per)  . - . 

■  State  whether  outside  container  is  new  or  used. 

*  State  whether  glass,  earthenware;  etc. 

*  State  whether  nay  mineral  wool,  ground  cork,  excel* 

slor,  wood  strips _ type  cork  pads _ type,  etc. 

§  78.6  Specification  lEX;  glass  carboys 
in  plywood  drums. 

Single  trip  container. 

§  78.6-1  Compliance. 

(a)  Required  in  all  details. 

§  78.6-2  Lumber. 

(a)  To  be  well  seasoned,  commercially 
dry,  and  free  from  decay,  loose  knots, 
knots  that  would  interfere  with  nailing, 
and  other  defects  that  would  materially 
lessen  thestrength. 

§  78.6—3  Closing  devices  required. 

(a)  As  follows  except  when  otherwise 
authorized  in  the  packing  regulations: 

(1)  Acidproof  stoppers  or  other  de¬ 
vices,  with  gaskets,  securely  fastened; 
venting  closures  are  required  when  nec¬ 
essary  to  prevent  internal  pressure  in 
excess  of  8  pounds  per  square  inch  gauge 
at  130*  F. 

(2)  Glass  stoppers  ground  to  fit  and 
securely  fastened  are  authorized  when 
internal  pressures  do  not  exceed  8  pounds 
per  square  inch  gauge  at  130°  F. 

§  78.6—4  Capacity  and  marking  of  car¬ 
boy. 

(a)  Containers  must  be  5  to  6^  gal¬ 
lons  capacity  and  embossed  to  indicate 
maker  and  year  of  manufacture. 

§  78.6-5  Glass  carboys. 

(a)  Thoroughly  annealed;  top  of  lip 
smooth  and  even.  Glass  in  side  walls 
should  be  well  distributed  and  at  least 
inch  thick.  Defective  carboys  not  au¬ 
thorized. 

§  78.6-6  Outside  containers. 

(a)  Plywood  drums  completely  en¬ 
closing  body  and  neck  of  carboy  and  con¬ 
structed  as  follows: 

(1)  Body  shell.  To  be  of  two  plies  of 
hardwood  veneer,  each  not  less  than 
inch  in  thickness,  firmly  glued  together, 
with  the  grain  of  the  outside  ply  parallel 
and  the  inner  ply  vertical  to  the  heads. 
The  body  shall  be  butt-jointed  and  shall 
be  fastened  on  the  outside  with  a  28- 
gauge  steel  strip,  not  less  than  1 inches 
In  width.  17-gauge  staples  shall  be 
driven  on  each  side  of  the  joint,  spaced 
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not  more  than  1^  inches  apart  and 
clinched  on  inside  of  the  body. 

(2)  Heads.  Top  and  bottom  heads 
shall  be  of  three  ply  hardwood  veneer, 
each  ply  not  less  than  Hz  inch  in  thick¬ 
ness,  all  firmly  glued  together,  with  the 
grain  of  each  outer  ply  at  right  angles 
to  the  grain  of  the  center  ply.  Each  head 
shall  be  circled  to  fit  snugly  inside  of 
the  body.  Interior  heads  shall  be  of  the 
same  construction. 

(3)  Hoops.  To  be  of  hardwood  veneer, 
not  less  than  1%  Inches  wide  by  V»  inch 
thick.  Hoops  shall  be  fastened  to  the 
bo^  by  17-gauge  staples  on  not  less  than 
3  inch  centers  and  shall  be  overlapped 
not  less  than  3  inches. 

(4)  Head  liners.  When  plywood 
cushioning  is  used  the  inner  lining  strips 
which  support  the  phrwood  cushion  shall 
be  of  hardwood  veneer  not  less  than  H 
inch  in  thickness  and  %  inch  in  width 
and  shall  butt  or  slightly  gap.  All  other 
head  lining  strips  shall  be  made  of  hard¬ 
wood  veneer  not  less  than  H  inch  in 
thickness  and  %  inch  in  width  and  shall 
overlap  not  less  than  3  inches.  The  bot¬ 
tom  head  liner  and  the  inside  liner  strips 
for  the  false  head  and  support  of  the 
top  head  shall  be  fastened  by  17-gauge 
staples  on  not  less  than  3  inch  centers. 
The  staples  shaU  be  driven  through  the 
outer  hoop  and  body  and  clinched  on 
the  inside  of  the  veneer  strips;  except 
that  the  strips  holding  the  false  head 
shall  have  staples  only  through  the  body 
shell  and  liner.  The  top  Uner  which 
forms  the  final  closure  shall  be  fastened 
to  the  body  by  14-gauge  staples  driven 
through  the  head  liner  and  body  into 
the  outer  hoop  on  not  less  them  4  inch 
centers. 

(5)  Battens.  A  %  inch  by  2  inch  bat¬ 
ten  shall  be  applied  to  top  and  bottom 
and  shaJd  be  secured  at  each  end  by  two 
naUs  driven  through  the  hoops  and  shell 

(b)  Cushioning  materials.  Cushion¬ 
ing  devices  or  materials  must  be  of  such 
tsrpe,  or  be  so  secured  within  the  outer 
container,  that  the  carboy  cannot  shift 
in  a  way  that  cushioning  efficiency  is 
reduced. 

§  78.6-7  ApprovaL 

(a)  The  complete  inner  packing  and 
drum  specification  must  be  filed  with  and 
approved  by  the  Bureau  of  Explosives. 

§  78.6-8  Marking  of  outside  container 
for  compliance  with  specification. 

(a)  On  each  container  with  letters 
and  figures  at  least  %  inch  high  applied 
by  hot  branding  iron  or  printing  ink  of 
a  color  sharply  contrasting  to  back¬ 
ground  of  package  with  high  pressure 
dies  as  follows: 

(1)  ICC-lEX.  This  mark  shall  be 
understood  to  certify  that  the  complete 
package  complies  with  all  specification 
requirements. 

(2)  Name  or  ssmibol  (letters)  of  com¬ 
pany  setting  up  the  package,  or  other 
party  assuming  responsibility  for  its 
compliance  with  specification  require¬ 
ments;  this  must  be  registered  with  the 
Bureau  of  Explosives  and  located  just 
above  or  below  the  mark  specified  In 
subparagraph  (1)  of  this  paragraph. 

§  78.6-9  Marking  of  outside  container 
for  use. 

(a)  Each  outside  container  must  also 
be  plainly  marked  “SINGLE-TRIP  CON¬ 


TAINER**  just  above  or  below  the  mark 
specified  in  i  78.6-8(a)  (1)  of  this  sec¬ 
tion. 

§  78.^10  Tesu. 

(a)  Apparatus.  Standard  required. 
Detail  prints  can  be  obtained  from  Bu¬ 
reau  of  Explosives,  63  Vesey  Street,  New 
York  7,  New  York. 

(b)  Method.  Fill  with  water  to  lower 
edge  of  neck;  swing  55'*  measured  from 
wall  to  nearest  bottom  edge  of  basket: 

(1)  Side  shock;  test  at  least  10  carboys. 

(2)  Bottom  shock;  test  at  least  5  car- 
bo3rs. 

Note  1:  In  instances  where  99  or  less  car¬ 
boys  are  In  service  during  either  6-month 
period  of  the  year  it  shaU  be  acceptable  to 
test  10  percent  of  the  total  but  not  less  than 
8  carboys  on  both  the  side  and  bottom  swing. 
If  this  provision  is  used,  the  report  of  test 
results  must  so  state. 

(c)  Acceptable  results.  90  percent  of 
carboys  must  not  break  under  side  shock 
and  same  for  bottom  shock,  except  both 
results  must  be  100  percent  if  modified 
test  authorized  by  Note  1  of  paragraph 
(b)  of  this  section  is  used. 

(d)  When  required.  By  each  manu¬ 
facturer,  and  each  shipper  who  fills  and 
ships  new  carboys;  duri^  each  6  months 
of  each  year,  one  series  each  year  to  be 
witnessed  by  representative  of  Bureau  of 
Explosives;  separate  tests  required  for: 

(1)  New  packages  (those  with  new 
outside  containers). 

(2)  Packages  differing  in  kind  of 
cushioning. 

(e)  Exception.  Tests  not  recjuired  by 
shipper  who  fills  and  ships  or  reships  for 
one  shipment  only  packages  obtained 
from  a  manufacturer  or  shipper  who  has 
had  tests  made. 

(f)  Reports.  Required  to  be  made  to 
Bureau  of  Explosives  on  form  as  follows: 

Repost  or  Tests  of  Casbots 

(As  required  by  I.  C.  C.  Regulations  and 
Specifications) 

(Place)  _ 

(Date)  _ 

Test  made  for _ _ _ _ _ _ 


(Give  name  and  address  of  plant  for  which 
tests  were  made) 


Results 


Description  of  package 

No.  of  test 

6fi-incb 

swing 

No.  at  test 

66-lndi 

swing 

Side 

Bottom 

Side 

Bottom 

1 

Z 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 
16 
16 

17 

18 
10 
20 
21 
22 

23 

24 

Type  of  inside  container*— 

Site  of  outside  container 
(inside). 

Spsoiflcstion  mark  b - 

loentiflcation  symbol  is ... 
Remarks . . . 


^Sig^ora) . - . 

'  State  whether  outside  contsinw  is  new  or  used. 

*  State  whether  glau,  earthenware;  etc. 

*  State  whether  bay,  mineral  woo!,  ground  cork,  excel* 

sior,  wood  strips _ type,  cork  pads _ type,  etc 


§  78.7  Specification  IE;  i^aes  carboys 
in  plywood  drama. 

§  78.7—1  Compliance. 

(a)  Required  in  all  details. 

§  78.7—2  Reuse  of  packages. 

(a)  Outside  container,  including  metal 
side  seam,  must  be  replaced  when  broken, 
decayed,  or  inefficient  in  any  way. 

(b)  Carboys  with  lip  cracked  or  badly 
chipped  not  authorized;  gasket  seat 
must  be  even.  Packages  must  be  capable 
of  passing  tests  prescribed  in  §  78.7-8 

§  78.7—3  Capacity  and  marking  of  car. 
boy, 

(a)  Glass  containers  5  to  7  gallons  in 
this  specification  are  classed  as  carboys. 
Must  be  embossed  to  indicate  maker  and 
year  of  manufacture;  mark  of  maker  to 
be  registered  with  the  Bureau  of  Ex¬ 
plosives. 

§  78.7—4  Clau  carboys. 

(a)  Thoroughly  annealed;  top  of  lip 
smooth  and  even.  Glass  in  side  walls 
should  be  well  distributed  and  at  least 
He  inch  thick.  Defective  carboys  not  au¬ 
thorized. 

(b)  Closing  devices  required.  (For 
carboys  without  screw  thread  finish.) 
As  follows  except  when  otherwise  au¬ 
thorized  in  the  packing  regulations: 

(1)  Acidproof  stoppers  or  other  de¬ 
vices,  with  gaskets,  securely  fastened; 
venthig  closures  are  required  when  nec¬ 
essary  to  prevent  internal  pressure  in 
excess  of  8  pounds  per  sciuare  inch  gauge 
at  130*  P. 

(2)  Glass  stoppers  ground  to  fit  and 
securely  fastened  are  authorized  when 
internal  pressures  do  not  exceed  8  pounds 
per  square  inch  gauge  at  130°  F. 

§  78.7—5  Glass  carboy  bottle. 

(a)  (Threaded  screw-cap  closure 
only.)  Must  be  machine-blown,  thor¬ 
oughly  and  properly  annealed,  with  screw 
thread  finish  having  at  least  one  con¬ 
tinuous  thread  to  accommodate  closure; 
top  of  lip  smooth  and  even;  must  contain 
14  poimds  of  glass,  tolerance  minus  8 
ounces  plus  16  ounces.  Minimiun  thick¬ 
ness  to  be  0.075  inch.  Defective  carboys 
not  authorized. 

(b)  Closure.  (1)  Threaded  screw  cap 
which  shall  be  constructed  of  a  suitable 
plastic  or  other  material  resistant  to  lad¬ 
ing. 

(2)  Gasket  or  fining  for  cap  must  be 
used  and  shall  be  resistant  to  lading  and 
must  be  liquid  tight;  or  must  be  liquid 
tight  up  to  venting  pressure  when  such 
venting  Is  prescribed  for  the  material 
which  is  to  be  shipped. 

(3)  At  least  one  complete  continuous 
thread  must  be  engaged  with  gasket  in 
place. 

§  78.7—6  Outside  containers. 

(a)  Plywood  drums  completely  enclos¬ 
ing  body  of  carboy  or  completely  en¬ 
closing  body  and  neck  of  carboy  and  con¬ 
structed  as  follows : 

(1)  Lumber.  To  be  well  seasoned, 
commercially  dry,  and  free  from  decay, 
loose  knots,  knots  that  would  interfere 
with  naUing,  and  other  defects  that 
would  materially  lessen  the  strength. 

(2)  Body  sheU.  To  be  of  two  plys  of 
good  commercial  box  or  sheathing  grade 
hardwood  veneer,  each  not  less  than  Hi 
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inch  in  thickness,  firmly  glued  together 
with  waterproof  glue  (a  section  of  ply¬ 
wood  from  body  shell  is  immersed  in 
water  at  room  temperatiure  for  48  hours. 

If  no  delamination  or  separation  of  plsrs 
is  apparent,  the  glue  is  deemed  to  be 
waterproof)  with  the  grain  of  the  out¬ 
side  ply  parallel  and  the  inner  ply  verti¬ 
cal  to  the  heads.  The  body  shall  be  butt- 
jointed  and  shall  be  fastened  on  the  out¬ 
side  with  a  28-gauge  steel  strip,  not  less 
than  inches  in  width.  Staples  of  17- 
gauge  shall  be  driven  on  each  side  of  the 
Joint,  spaced  not  more  than  Inches 
apart  and  clinched  on  inside  of  the  body. 

(3)  Heads.  To  be  of  three  plys  of 
good  commercial  box  or  sheathing  grade 
hardwood  veneer,  each  not  less  than  Vlo 
inch  in  thickness,  firmly  glued  together 
with  waterproof  glue  (a  section  of  ply¬ 
wood  from  head  is  immersed  in  water  at 
room  temperature  for  48  hoiu^;  if  no 
delamination  or  separation  of  plies  is 
apparent,  the  glue  is  deemed  to  be  water¬ 
proof)  .  with  the  grain  of  each  outer  ply 
at  right  angles  to  the  grain  of  the  center 
ply.  Each  head  shall  be  circled  to  fit 
snugly  inside  of  the  body.  Interior  heads 
shall  be  of  the  same  construction. 

(4)  Hoops.  To  be  of  hardwood  ve¬ 
neer.  not  less  than  1%  inches  wide  by  % 
inch  thick.  Hoops  shall  be  fastened  to 
the  body  by  17-gauge  staples  on  not  less 
than  3-inch  centers  and  shall  be  over¬ 
lapped  not  less  than  3  inches. 

(5)  Head  liners.  {.Plywood  drum 
completely  enclosing  tody  of  carboy). 
When  plywood  cushioning  is  used  the 
inner  lining  strips  which  support  ^e 
pl3rwood  cushion  shall  be  of  hardwood 
veneer  not  less  than  inch  in  thickness 
and  %  inch  in  width  and  shall  butt  or 
slightly  gap.  All  other  he^  lining  strips 
shall  be  made  of  hardwood  veneer  not 
less  than  Vs  inch  in  thickness  and  %  inch 
in  width  and  shall  overlap  not  less  than 
3  inches.  The  top  head  liners  shall  be 
fastened  by  17-gauge  staples  on  not  less 
than  3-lnch  centers.  The  staples  shall 
be  driven  through  the  outer  hoop  and 
body  and  clinched  on  the  inside  of  the 
veneer  strips.  The  bottom  head  liners 
shall  be  fastened  the  same  as  top  head 
liners,  or,  by  14-gauge  staples  driven 
through  the  head  liner  and  body  into 
the  outer  hoop  on  not  less  than  4-inch 
centers. 

(6)  Head  liners.  (Plywood  drum 
completely  enclosing  body  and  neck  of 
carboy).  When  plywood  cushioning  is 
used  the  inner  lining  strips  which  sup¬ 
port  the  plywood  cushion  shall  be  of 
hardwood  veneer  not  less  than  Vs  inch 
in  thickness  and  %  inch  in  width  and 
shall  butt  or  slightly  gap.  All  other  head 
lining  strips  shall  be  made  of  hardwood 
veneer  not  less  than  Vs  inch  in  thickness 
and  %  inch  in  width  and  shall  overlap 
not  less  than  3  inches.  The  inside  head 
liners  and  the  inside  liner  strips  for  the 
false  head  and  support  of  the  top  head 
shall  be  fastened  by  17-gauge  staples  on 
not  less  than  3-inch  centers.  The  staples 
shall  be  driven  through  the  outer  hoop 
and  body  and  clinched  on  the  inside  of 
the  veneer  strips,  except  that  the  strips 
holding  the  false  head  shall  have  staples 
only  through  the  body  and  shell  liner. 
The  top  head  liner  which  forms  the  final 
closure  shall  be  fastened  to  the  body  by 
14-gauge  staples  driven  through  the 
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head  liner  and  body  into  the  outer  hoop 
on  not  less  than  4-lnch  centers.  The 
bottom  head  liners  shall  be  fastened  the 
same  as  top  head  liners,  or,  by  17-gauge 
staples  driven  through  the  outer  hoop 
and  body  and  clinched  on  the  inside  of 
the  veneer  strips  on  not  less  than  3-lnch 
centers. 

(7)  Battens.  At  least  %  inch  by  2 
inches  secmred  at  each  end  by  two  nails 
driven  through  the  hoops  and  body  shelL 
One  batten  must  be  applied  to  the  bot¬ 
tom  of  plsrwood  drums,  completely  en¬ 
closing  the  body  of  carbojrs;  and  two 
battens  must  be  applied  to  plsrwood 
drums  completely  enclosing  the  body  and 
neck  of  carboys,  one  of  which  must  be 
afSxed  to  the  top  and  the  other  to  the 
bottom  of  the  drum. 

(b)  Cushioning  materials.  Cushion¬ 
ing  devices  or  materials  must  be  of  such 
type,  or  be  so  secured  within  the  outer 
container,  that  the  carboy  cannot  shift 
in  a  way  that  cushioning  efficiency  is  re¬ 
duced. 

§  78.7—7  Marking  of  outside  container. 

(a)  On  each  container  with  letters 
and  figures  at  least  %  inch  high  applied 
by  hot  branding  iron  or  printing  ink  of 
a  color  sharply  contrasting  to  back¬ 
ground  of  package  with  high  pressure 
dies  as  follows: 

(1)  ICC-IR  This  mark  shall  be  im- 
derstood  to  certify  that  the  complete 
package  complies  with  all  specification 
requirements. 

(2)  Name  or  symbol  (letters)  of  com¬ 
pany  setting  up  the  package,  or  other 
party  assuming  responsibility  for  its  com¬ 
pliance  with  specification  requirements: 
this  must  be  registered  with  the  Bureau 
of  Explosives  and  located  Just  above  or 
below  the  mark  specified  in  paragraph 
(a)  (1)  of  this  section. 


§  78.8  Specification  28;  metal-jacketed 
lead  carboys* 

§  78.8—1  Compliance. 

(a)  Required  in  all  details. 

§  78.8—2  Size. 

(a)  Not  over  15  gallons  (nominal). 


§78.7-8  Tests. 

(a)  Apparatus.  Standard  required. 
Detail  prints  can  be  obtained  from  Bu¬ 
reau  of  Explosives,  63  Vesey  Street,  New 
York  7,  New  York. 

(b)  Method.  Fill  with  water  to  lower 
edge  of  neck;  swing  55  inches  measured 
from  wall  to  nearest  bottom  edge  of 
basket: 

(1)  Side  shock;  test  at  least  10  car¬ 
boys. 

(2)  Bottom  shock;  test  at  least  6  car- 
bosrs. 

Nor  1 :  In  Instances  where  99  or  less  car¬ 
boys  are  In  service  during  either  6-month 
period  of  the  year  It  shaU  be  acceptable  to 
test  10  percent  of  the  total  but  not  less  than 
8  carboys  on  both  the  side  and  bottom  swing. 
If  this  provision  Is  used,  the  reiKzrt  of  test 
results  must  so  state. 

(c)  Acceptable  results.  90  percent  of 
carbo]^  must  not  break  under  side  shock 
and  same  for  bottom  shock,  except  both 
results  must  be  100  percent  if  modified 
test  authorized  by  Note  1  of  paragraph 
(b)  of  this  section  is  used. 

(d)  When  required.  By  each  manu¬ 
facturer,  and  each  shipper  who  fills  and 
ships  new  or  used  carbosrs;  during  each 
6  months  of  each  year,  one  series  each 
year  to  be  witnessed  by  representative 
of  Bureau  of  Explosives;  separate  tests 
required  for: 

(1)  New  packages  (those  with  new 
outside  container). 

(2)  Used  packages. 

(3)  Packages  with  carboys  differing 
over  2  gallons. 

(4)  Packages  differing  in  kind  of 
cushioning. 

(e)  Exception.  Tests  not  required 
by  shipper  who  fills  and  ships  or  reships 
for  one  shipment  only  packages  ob¬ 
tained  from  a  manufacturer  or  shipper 
who  has  had  tests  made. 


§  78.8-3  Test. 

(a)  By  5  pounds  internal -pressure, 
without  leaki^e,  before  each  shipment. 

§  78.8-4  Parts  required  and  dimensions. 

(a)  As  in  §§78.8-5  to  78.8-8. 


(f)  Reports.  Required  to  be  made  to  Bureau  of  Explosives  on  form  as  follows: 

Bkfobt  or  Tuts  or  Oabbots 
(As  required  by  I.  O.  O.  Begolatlons  and  Specifications) 

(Place) . 

(Date) . . . . . . . 

Tests  made  for_ - - - - - 

(Give  name  and  address  of  plant  for  which  tests  were  made) _ _ _ 


Description  of  package 

Besults 

Number 

S5-inch  swing  | 

Number 
of test 

6A-incb  swing 

of  test 

Side 

Bottom 

Side 

Bottom 

1 

2 

3 

4 

5 

6 

7 
» 

8 
10 
11 
13 

13 

14 
13 
16 

17 

18 
10 
20 
21 
23 
23 
34 

Type  of  inside  container  1  ... _ _  _ _ 

Diameter  of  bottle. _  .  ----- 

Size  of  outside  container  (inside) _ _ 

Specification  mark  is.... 
Identification  symbol  is. 
Remarks . . 


(Signature) _ _ _ _ _ _ 

(Per) . 

I  State  whether  outside  container  is  new  or  used. 

*  State  whether  glass,  earthenware,  etc. 

*  State  whether  hay,  mineral  wool,  ground  oork,  excelsior,  wood  strips _ type,  eork  pads _ type,  etc. 
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RULES  AND  REGULATIONS 


§  78.8-^  Carboy  closing  device. 

(a)  To  consist  of  follower-ring  with 
stud  bolts,  plate-gasket,  and  ci4>  as 
shown  in  S  78.8-8. 

(b)  Follower-ring  to  be  IW*  wide 
with  machined  top  face,  inner  edges 
rounded  off  to  about  radius,  and 
fitted  with  4  stud  bolts,  fastened  to  pre¬ 
vent  turning,  for  2"  neck  and  6  bolts  for 
larger  nedcs. 

(c)  Neck  of  carboy  to  be  flanged  over 
to  edge  of  follower-ring  and  may  be 
swedged  out  under  it;  inside  diameter  of 
neck  not  over  4". 

§  78.8—6  Outside  container. 

(a)  Welding  authorized  in  place  of 
rivets  shown;  body  rivets,  if  used,  to  be 
countersunk  on  inside. 

(b)  Bayonet  fastenings,  or  other  effi¬ 
cient  method,  authorized  to  secure  top  to 
body  in  place  of  bolts  shown. 

(c)  Two  adequate  lifting  handles  re¬ 
quired  on  body. 

(d)  Projections  above  level  of  top  edge 
of  body  not  authorized. 

§  78.8—7  Marking  on  each  outside  con¬ 
tainer. 

(a)  By  embossing  on  top  with  raised 
marks  high  as  follows  (stamping 
authorized  if  clearly  legible) : 

(1)  ICC-28.  This  mark  shall  be  un¬ 
derstood  to  certify  that  the  container 
complies  with  aU  specification  require¬ 
ments. 

(2)  Name  or  ssonbol  (letters)  of 
maker;  this  must  be  registered  with  the 
Bureau  of  Explosives  and  located  just 
above,  below,  or  following  the  mark  spec¬ 
ified  in  subparagraph  (1)  of  this  para¬ 
graph. 

§  78.8-8  Shipping  container  specifica¬ 
tion  No.  28. 


§  78.9  Specification  28A ;  metal-jacketed 
lead  carboys. 

§  78.9—1  Compliance. 

(a)  Required  in  all  details. 


§  78.9-2  Siae. 

(a)  Not  over  15  gallons  (nominal) . 

§  78.9-3  Test. 

(a)  By  5  pounds  internal  pressure, 
without  leakage,  before  each  shipment. 

§  78.9-4  Parts  required  and  dimensi<ms. 

(a)  As  in  §S  78.9-5  to  78.9-8. 

§  78.9—5  Carboy  closing  device. 

(a)  To  consist  of  follower-ring  with 
stud  bolts,  plate-gasket,  and  cap  as 
shown. 

(b)  Follower-ring  to  be  IV2*'  wide 
with  machined  tcp  face,  inner  edges 
roimded  off  to  about  Va"  radius,  and 
fitted  with  4  stud  bolts,  fastened  to  pre¬ 
vent  turning,  for  2"  neck  and  6  bolts  for 
larger  necks. 

(c)  Neck  of  carboy  to  be  flanged  over 
to  edge  of  follower-ring  and  may  be 
swedged  out  under  it;  inside  diameter  of 
neck  not  over  8". 

§  78.9—6  Outside  container. 

(a)  Welding  authorized  in  place  of 
rivets  shown;  body  rivets,  if  used,  to  be 
countersunk  on  inside. 

(b)  Bayonet  fastenings,  or  other  effi¬ 
cient  method  authorized  to  secure  top 
to  body  in  place  of  bolts  shown. 

(c)  Two  adequate  lifting  handles  re¬ 
quired  on  body. 

(d)  Projections  above  level  of  top 
edge  of  body  not  authorized. 

§  78.9—7  Marking  on  each  outside  con¬ 
tainer. 

(a)  By  embossing  on  top  with  raised 
marks  high  as  follows  (stamping 
authorized  if  clearly  legible) : 

(1)  ICX^-28A.  This  mark  shall  be  un¬ 
derstood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 

(2)  Name  or  symbol  (letters)  of 
maker;  this  must  be  registered  with  the 
Bureau  of  Explosives  and  located  just 
above,  below,  or  following  the  mark  spec¬ 
ified  in  subparagraph  (1)  of  this  par¬ 
agraph. 

§  78.9-8  Shipping  container  specifica¬ 
tion  No.  28A. 


§78.12  Specification  S4B;  aluminum 
carboys. 

§  78.12—1  Compliance. 

(a)  Required  in  all  details. 

§  78.12-2  Rated  capacity. 

(a)  As  marked,  see  §  78.12-9:  5  to  15 
gallons;  actual  capacity  shall  be  rated 
capacity  plus  at  least  2  percent. 

§  78.12-3  Composition. , 

(a)  Body  and  heads  of  aluminum  at 
least  99  percent  pure,  or  an  aluminum 
base  alloy  of  equivalent  corrosion  re¬ 
sistance  and  physical  properties. 

§  78.12—4  Outage. 

(a)  Two  percent  of  rat^  capacity, 
plus  a  maximum  tolerance  of  1  quart. 

§  78.12—5  Seams. 

(a)  Welded,  Including  attachment  of 
handles  and  other  devices.  Circumfer¬ 
ential  seams  at  least  3"  from  bottom. 

§  78.12—6  Parts  and  dimensions. 

(a)  Thickness  of  material  at  least 
0.110";  handles  required. 

§  78.12—7  Closures. 

(a)  Adequate  to  prevent  leakage;  open¬ 
ings  over  2.3"  not  authorized;  suitable 
gaskets  required. 

(b)  When  threaded  plugs,  or  caps,  are 
used,  they  must  be  close  fitting  with 
gasket  surfaces  which  bear  squarely  on 
each  other  when  without  gasket;  they 
must  have  not  over  8  threads  per  inch, 
with  5  complete  threads  engaged  when 
gasket  is  in  place,  or  not  over  4  threads 
per  inch,  with  2  complete  threads  simi¬ 
larly  engaged.  Thread  form  must  con¬ 
form  with  the  following  drawing: 


PLANCe  ANO  PLUS. 


§  78.12—8  Projections. 

(a)  Closing  devices  and  other  parts 
must  be  able  to  withstand  tests  pre¬ 
scribed  in  §  78.12-11. 

§  78.12—9  Marking  on  each  container. 

(a)  On  top  by  stamping  with  pressure 
dies,  by  embossing  with  raised  marks, 
or  plate  attached  by  welding,  as  follows; 

(1)  ICC-34B.  This  mark  shall  be  un¬ 
derstood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 

(2)  Name  or  ssrmbol  (letters)  *0! 
maker;  this  must  be  registered  with  the 
Bureau  of  Explosives  and  located  just 
above,  below,  or  following  the  mark 
specified  in  subparagraph  (1)  of  this 
paragraph. 

(3)  Nominal  thickness  of  metal  in 
decimals  of  an  inch  of  the  thinnest  part: 
rated  capacity  in  gallons;  year  of  manu¬ 
facture  (for  example,  0.110-15-50). 
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§  78.12—10  Sice  of  maiiimg. 

(a)  Size  of  marking  (minimum) : 
high. 

§  78.12—11  Type  testa. 

(a)  Samples,  taken  at  random  and 
closed  as  for  use,  shall  withstand  pre¬ 
scribed  tests  without  leakage  except  that 
leakage  through  closure  shall  not  con¬ 
stitute  failure.  Tests  to  be  made  by  each 
company  starting  production  and  to  be 
repeated  every  four  months.  Samples 
last  tested  to  be  retained  until  further 
tests  are  made.  The  type  tests  are  as 
follows: 

(1)  Test  by  dropping,  filled  with  water 
to  98  percent  capacity,  from  height  of  4 
feet  onto  solid  concrete  so  as  to  strike 
on  bottom  edge  or  circumferential  seam. 

(2)  Hydrostatic  pressure  test  of  40 
pounds  per  square  inch  sustained  for  5 
minutes. 

§  78.12—12  Leakage  test. 

(a),  Each  container  shall  be  tested, 
with  seams  under  water  or  covered  with 
soapsuds  or  heavy  oil,  by  interior  pres¬ 
sure  of  at  least  10  pounds  per  square 
inch.  Leakers  shall  be  rejected  or  re¬ 
paired  and  retested. 

§  78.13  Specification  IH;  polyethylene 
carboys  in  low  carbon  steel  or  other 
equally  efficient  metal  crates. 

§  78.13—1  Compliance. 

(a)  Required  in  all  details. 

§  78.13-2  Capacity  and  marking  of 
carboy. 

(a)  Containers  5  to  13  gallons  capacity 
are  classed  as  carboys.  Actual  capacity 
must  be  marked  capacity  plus  5  percent 
minimum.  Must  be  permanently  marked 
to  indicate  marked  capacity,  maker 
(symbols,  if  used,  must  be  registered  with 
the  Bureau  of  Explosives),  month  and 
year  of  manufacture,  and  ICC-2T  in 
figures  and  letters  at  least  Va  inch  high. 

§  78.13—3  Polyethylene  carboys. 

(a)  Carboys  shall  be  made  of  poly¬ 
ethylene  with  no  plasticisers  or  additives 
and  have  a  maximum  melt  index  value 
of  2.5  grams  per  10  minutes  as  deter¬ 
mined  in  accordance  with  method  ac¬ 
ceptable  to  the  Bureau  of  Explosives. 
Carboys  must  have  a  minimum  weight 
and  wall  thickness  in  accordance  with 
the  following  table: 


Marked 

capacity 

Minimum 

wall 

thickness 

Mlhimum 
weight  of 
bottles 

OalloM 

Ineh 

Poundt 

5 

Me 

3 

Me 

4 

13 

Me 

8 

(b)  Closing  device  shall  be  of  material 
resistant  to  the  lading  and  adequate  to 
prevent  leakage.  Opening  for  closure 
shall  not  be  over  3^  inches  in  diameter. 

(c)  Polyethylene  carboys,  as  manufac¬ 
tured  and  filled  to  marked  capacity  with 
a  material  which  remains  in  a  liquid 
form,  shall  be  capable  of  withstanding 
a  4-foot  drop  without  leakage,  after 
prior  conditioning  so  that  contents  will 
be  0®  Pahr.  or  colder,  onto  solid  concrete 
on  any  portion  of  the  carboy. 


§  78.13—4  Outside  containers. 

(a)  Metal  crates: 

(1)  Specifications  for  each  size  outside 
container  must  be  filed  by  each  plant 
prior  to  start  of  production  and  be  ap¬ 
proved  by  the  Bureau  of  Explosives. 

§  78.13— S  Marking  of  outside  container. 

(a)  Each  outside  container  must  be 
plainly  marked  by  attachment  of  a  metal 
plate,  or  permanent  marklt^  in  con¬ 
trasting  color  directly  on  the  polyethy¬ 
lene  carboy  in  a  visible  area.  Marking 
must  be  in  letters  and  figures  at  least 
%  inch  high  and  must  be  by  embossing 
or  stamping  when  applied  on  metal 
plates.  Marking  must  be  as  follows: 

(1)  ICC-lH.  This  mark  shall  be  un¬ 
derstood  to  certify  that  the  complete 
package  complies  with  all  specification 
requirements. 

(2)  Name  or  symbol  (letters)  of  com¬ 
pany  setting  up  the  package,  or  other 
party  assuming  responsibilil^  for  its 
compliance  with  the  specification  re¬ 
quirements;  this  must  be  registered  with 
the  Bureau  of  Explosives  and  located 
just  above  or  below  the  mark  specified 
in  paragraph  (a)  (1)  of  this  section. 

§  78.13—6  Tests. 

(a)  One  sample,  taken  at  random  and 
with  inner  container  filled  to  marked  ca¬ 
pacity  ^th  water  and  closed  as  for  use, 
shall  be  capable  of  withstanding  pre¬ 
scribed  tests  without  leakage  or  serious 
rupture  of  outer  container.  Tests  shall 
be  made  of  each  size  by  each  company 
starting  production.  The  type  tests  are 
as  follows: 

(1)  Complete  package  must  be  ca¬ 
pable  of  withstanding  2  drops  from  a 
height  of  4  feet  onto  solid  concrete,  the 
first  drop  to  be  made  diagonally  so  top 
comer  will  strike  the  concrete;  the  sec¬ 
ond  drop  onto  a  2-inch  by  6-inch  timber 
resting  on  the  concrete  with  the  6-inch 
leg  vertical,  the  drop  being  made  with 
the  package  in  a  horizontal  position  and 
at  right  angles  to  the  timber  so  that 
impact  is  near  the  center  of  the  crate 
side-wall  members. 

§  78.14  Specification  IK;  glass  carboys 
cushioned  with  expandable  poly¬ 
styrene  in  wooden  wirebound  box 
outside  containers. 

§  78.14—1  Reuse  of  packages. 

(a)  Top,  base  or  ‘side  sections  of  out¬ 
side  container  and  cushioning  must  be 
replaced  when  broken,  decayed,  or  in¬ 
efficient  in  any  way. 

(b)  Carboys  with  lip  cracked  or  badly 
chipped  not  authorized;  gasket  seat 
must  be  even.  Packages  must  be  cap¬ 
able  of  passing  tests  prescribed  in 
§  78.14-8. 

§  78.14—2  Qosing  devices  required. 

(a)  As  follows  except  when  otherwise 
authorized  in  the  packing  regulations: 

(1)  Acidproof  stoppers  or  other  de¬ 
vices,  with  gaskets,  securely  fastened; 
venting  closures  are  required  when  nec¬ 
essary  to  prevent  internal  pressure  in 
excess  of  8  pounds  per  square  inch  gauge 
at  130“  F. 

'  (2)  Glass  stoppers  ground  to  fit  and 
securely  fastened  are  authorized  when 
internal  pressures  do  not  exceed  8 
pounds  per  square  inch  gauge  at  130°  F. 


§  78.14—3  Capacity  and  marking  of 
carboy. 

(a)  Thirteen  gallon  bottles.  Must  be 
embossed  to  indicate  maker  and  year  of 
manufacture;  mark  of  maker  to  be  reg¬ 
istered  with  the  Bureau  of  Explosives.  ^ 

§  78.14-^  Bottles. 

(a)  Thoroughly  annealed;  top  of  lip 
smooth  and  even;  must  contain  at  least 
21  pounds  of  glass.  Glass  in  side  walls 
should  be  well  distributed  and  at  least 
146  inch  thick. 

§  78.14—5  Cushions. 

(a)  Expandable  polystyrene,  molded 
to  produce  a  completely  fused  closed  cell 
structure  and  designed  as  to  provide  a 
snug  fit  in  all  areas  of  contact  with  the 
inside  container,  in  the  following  forms: 

(1)  Formed  in  place  around  the  in¬ 
side  container;  density  1.25  plus  or  minus 
0.25  pounds  per  cubic  foot,  minimum 
thickness  of  sidewalls  1  inch  and  of  bot¬ 
toms  1.5  inches. 

(2)  Preformed  cushions,  one  top  and 
one  bottom;  density  2.75  plus  or  minus 
0.5  pounds  per  cubic  foot,  minimum 
thickness  of  side  walls  1  inch  and  of 
bottoms  1.37  inches. 

(b)  Assembled  containers  must  be 
capable  of  passing  tests  prescribed  in 
§  78.14-8. 

§  78.14—6  Outside  containers. 

(a)  Wooden  wirebound  boxes  com¬ 
pletely  enclosing  body  of  carboy  or  com¬ 
pletely  enclosing  body  and  neck  of 
carboy. 

(b)  Lumber  shall  be  as  follows: 

(1)  Lumber  shall  be  well  seasoned  and 
commercially  dry;  free  from  decay,  ob¬ 
jectionable  knots,  slanting  shakes,  sharp 
cross  grain,  and  other  defects  that  ma¬ 
terially  lessen  the  strength.  Grain  of 
wood  in  cleats  and  battens  must  not  cross 
piece  within  its  length. 

(2)  Authorized  tolerances;  cleats,  bat¬ 
tens  and  handles,  minus  ^2  inch;  single 
thickness  veneer  minus  5  percent;  re¬ 
sawn  boards,  inch  below  specified 
thickness  for  boards  ^  inch  or  more 
thick. 

(3)  Woods  authorized  are  in  the  fol¬ 
lowing  groups: 

Grottp  2 


Southern  yellow  North  Carolina  pine. 


pine. 

Douglas  fir. 

Hemlock. 

Larch  (Tamarack) . 

Group  3 

White  elm. 

Black  ash. 

Red  gum. 

Black  gum. 

Sycamore. 

Tupelo. 

Pumpkin  ash. 

Mapl€-^ft  or  silver. 

Group  4 

Hard  maple. 

Birch. 

Beech. 

Rock  elm. 

Oak. 

White  ash. 

Hackberry. 

Hickory. 

(c)  Binding  wires  and  staples  shall  be 
as  follows: 

(1)  Galvanized  coated  annealed  steel 
or  other  material  of  equal  strength, 
Washburn  and  Moen  sizes. 

(d)  Minimum  construction  require¬ 
ments  shall  be  as  follows: 
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resistant;  cork  stoppers  not  authorized. 
Top  of  tub  to  be  secured  in  place  by  at 
least  four  substantial  metal  strips,  at 
least  X  3^''  nailed  to  side  and  top 
of  tub. 

§78.18  Specification  43A;  rubber 
drama* 

§  78.13-1  G>mpliance. 

(a)  Required  In  all  details. 

§  78.18-2  Rated  capacity. 

(a)  As  marked,  see  S  78.18-8.  Actual 
capacity  shall  be  rated  capacity  plus  at 
least  2  percent. 

> 

§  78.18—3  Body  and  heads. 

(a)  Of  at  least  two  laminations;  inside 
lamination  of  synthetic  rubber,  or  of  pale 
crepe  rubber  compounded  with  parafBn 
or  otherwise  treated,  such  as  to  be  capa¬ 
ble  of  withstanding  the  action  of  hydro¬ 
fluoric  acid,  up  to  65  percent  hydrofluoric 
acid  maximum,  for  30  days  without  any 
substantial  deterioration;  other  lamina¬ 
tions  of  cotton  flber  and  rubber. 

§  78.18-4  Rolling  hoops. 

(a)  Tough  rubber  free  from  cotton  or 
other  flber. 

§  78.18-5  The  dram. 

(a)  Body,  heads,  lining,  rolling  hoops, 
and  fllUng  hole  flange  to  be  all  vulcanized 
together  at  one  operation.  No  cements, 
adhesives  or  secondary  vulcanization  au¬ 
thorized. 

§  7818-6  Parts  and  dimensions. 

(a)  Parts  and  dimensions  as  follows: 


>  Rated 
capac¬ 
ity 

(U.  8. 
wine 
gallons) 

Minimom  weight 
(pounds) 

Minimum 

thickness 

Rolling  hoops 

Chime 

(quarter 

round) 

Body  (half 
round) 

Body 

(inch) 

Heads 

(inch) 

Width 

(inches) 

Depth 

(inch) 

Width 

(inches)* 

as 

•3 

0 

6 _ 

18 

94 

Vi 

IH 

94 

13 . 

30 

W 

Vi 

1 

2'j 

1 

30 . 

85 

Me 

>V<6 

2M6 

1 

2H! 

1 

>  other  capacities  not  authorized. 

§  78.18-7  Qosures. 

(a)  To  be  such  as  to  prevent  spillage 
or  leakage  In  trsmslt  and  must  be  ap¬ 
proved  by  the  Bureau  of  Explosives. 

§  78.18-8  Marking  on  each  container. 

(a)  Marking  on  top  head  plainly  and 
permanently  as  follows: 

(1)  ICC-43A;  this  mark  shall  be  un¬ 
derstood  to  certify  that  the  container 
complies  with  all  speciflcation  require¬ 
ments. 

(2)  Name  or  s3rmbol  (letters)  of 
maker;  this  must  be  registered  with  the 
Bureau  of  Explosives  and  located  just 
above,  below,  or  following  the  mark  spec¬ 
ified  in  subparagraph  (1)  of  this  para¬ 
graph. 

(3)  Rated  gallonage  and  year  of  man¬ 
ufacture  (for  example,  5-50). 

§  78.18-9  Type  tests. 

(a)  Samples,  taken  at  random  and 
closed  as  for  use,  shall  withstand  pre- 
wribed  tests  without  leakage.  Tests  to 
be  made  of  each  t3q)e  and  size  by  each 
company  starting  production  and  to  be 
repeated  every  four  months.  Samples 


last  tested  to  be  retained  until  further 
tests  are  made.  The  tyre  tests  are  as 
follows: 

(1 )  Test  by  dropping,  filled  with  water 
to  98  percent  capacity,  from  height  of  6 
feet  onto  solid  concrete  so  as  to  strike 
diagonally  on  top  chime.  Also  a  4-foot 
drop  to  strike  directly  on  closing  device. 
Parts  projecting  beyond  chime  or  rolling 
hoops  must  also  be.  capable  of  withstand¬ 
ing  this  test. 

(2)  Hydrostatic  pressure  test  of  40 
pounds  per  square  inch  sustained  for  5 
minutes,  iising  drums  which  have  passed 
the  drop  test;  side  walls  must  not  expand 
beyond  chime  hoops. 

§  78.18—10  Material  test. 

(a)  Samples  from  side  wall  and  end 
must  have  breaking  strength  at  least 
1,200  pounds  per  square  inch. 

Subpart  B — Specifications  for  Inside 
Containers,  and  Linings 

§  78.20  Specification  2A;  inside  con¬ 
tainers,  metal  cans,  pails  and  kits. 

§  78.20-1  Capacity,  thickness  of  metal, 
test,  and  closure. 

(a)  Capacity.  Not  over  10  gallons. 

(b)  Thickness  of  metal.  At  least  28- 
gauge,  United  States  standard  (commer¬ 
cial  135-pound  tin  plate),  for  cans  over 
1 -gallon  capacity;  smaller  cans  of  metal 
of  adequate  thickness. 

(c)  Test.  By  interior  pressure  on  each 
completed  can,  without  leakage. 

(d)  Closure.  Air-tight  and  leakproof. 

§  78.21  Specification  2T;  p<dyethylene 
container. 

§  7821—1  Compliance. 

(a)  Required  in  all  details. 

§  78.21—2  Capacity  and  marking  of 
container. 

(a)  Containers  5  to  13  gallons  capacity 
are  covered  by  this  speciflcation.  Actual 
capacity  must  be  the  marked  capacity 
plus  5  percent  minimum.  Must  be  per¬ 
manently  marked  to  indicate  marked 
capacity,  maker  (ssnnbols,  if  used,  must 
be  registered  with  the  Bureau  of  Explo¬ 
sives)  ,  month  and  year  of  manufacture, 
and  ICC-2T  in  figures  and  letters  at 
least  Va  inch  high. 

§  78.21-3  Material. 

(a)  Containers  shall  be  made  of  poly¬ 
ethylene  and  shall  have  the  following 
properties  (see  Note  1) : 

Melt  index _ _  2.6  maximum. 

Density _  0.910-0.925. 

Tensile  strength....  1500  pounds  per  square 
inch  minimum. 

Percent  elongation _  400  percent  minimum. 

Note  1;  Properties  to  be  obtained  by  a 
test  method  approved  by  Bureau  of  Ex¬ 
plosives.  Other  materials  may  be  added 
which  shall  not  affect  the  properties  specified 
in  paragraph  (a)  of  this  section. 


(1)  Container  must  have  a  minimum 
weight  and  wall  thickness  in  accordance 
with  the  following  table: 


Marked  capacity  not  over 
(gaUons) 

Minimum 

wall 

thickness 

(inch) 

Minimum 
weight  of 
containers 
(pounds) 

/5-_. _  _  - 

a0625 

3 

ai4  .  .  _ _ 

.0625 

.0635 

4 

1* _ 

8 

(b)  Closing  device  shall  be  of  material 
resistant  to  the  lading  and  adequate  to 
prevent  leakage  and  not  over  3^  inches 
in  diameter. ' 

(c)  Tests.  Samples  taken  at  random, 
empty  or  filled,  and  prepared  as  speci¬ 
fied  and  closed  as  for  use,  shall  be  ca¬ 
pable  of  withstanding  the  following  tests 
without  breakage  or  leakage: 

(1)  Empty  container  shall  be  dropped 
on  any  part  from  a  height  of  6  feet  onto 
solid  concrete,  immediately  after  con¬ 
ditioning  for  at  least  24  hours  at  0”  F. 

(2)  The  polyethylene  container  in  a 
prescribed  outer  specification  container, 
as  authorized  by  Part  73  of  this  chapter, 
filled  to  98  percent  of  capacity  with 
water  shall  be  dropped  from  a  height  of 
4  feet  onto  solid  concrete  so  as  to  drop 
diagonally  on  top  edge  or  any  part  con¬ 
sidered  weaker. 

(3)  The  polyethylene  container  in  a 
prescribed  outer  specification  container, 
as  authorized  by  Part  73  of  this  chapter, 
filled  to  98  percent  of  capacity  with  a 
solution  which  is  compatible  with  poly¬ 
ethylene  and  remains  liquid  at  0*  F.  shall 
be  dropped  from  a  height  of  4  feet  onto 
solid  concrete  on  any  part  of  the  con¬ 
tainer  when  container  and  contents  are 
at  or  slightly  below  0"  F. 

(d)  Polyethylene  container  must  fit 
snugly  in  outside  container. 

§  78.22  Specification  2C;  inside  con- 
tainM«,  corrugated  fiberboard  car¬ 
tons. 

§  78.22—1  Construction. 

(a)  To  be  of  double-wall  board,  275- 
pound  strength,  or  2  thicknesses  of 
double-faced  board,  175-pound  strength, 
Mullen  or  Cady  test;  slides  or  linings  to 
be  1-piece  with  joint  cloth-taped. 

§  78.22—2  Outside  container. 

(a)  Outside  container  must  be  lined 
throughout  with,  and  cartons  separated 
by,  double-wall  corrugated  fiberboard  of 
275-pound  strength,  Mullen  or  Cady  test. 

§  78.23  Specification  2D;  inside  con¬ 
tainers,  duplex  paper  bags. 

§  78.23—1  Construction. 

(a)  Bags  to  be  at  least  2  thicknesses  of 
shipping  sack  Kraft  paper,  or  equivalent, 
and  as  follows: 


Maximum  weight  of  con¬ 
tents  (pounds) 

Minimum  <  weight  (per 
600  sheets  24"  z  36") 

One  sheet, 
weight » 
(pounds) 

Other  sheet, 
weight  > 
(pounds) 

2 . 

30 

30 

6 . 

50 

40 

12 . 

60 

50 

26 . 

70 

60 

1  Weight  15  percent  less  authorized  for  rope  paper 
containing  35  percent  or  more  of  manlla  rope  fiber. 


§  78.23-2  Test. 

(a)  Bags,  filled  and  closed  as  for  ship¬ 
ment,  must  be  able  to  withstand  drop 
of  4  feet  onto  concrete  without  rupture 
or  sifting,  except  that  2-foot  drop  is  ac¬ 
ceptable  for  bags  to  contain  25  pounds. 
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§78.24  Specification  2U;  mcfided  or 
thermoformed  pcdjethylene  contain* 
en  having  rated  capacity  of  over  one 
gaUon.  Removable  head  containers 
or  containers  fabricated  from  film 
not  authorized. 


§  78.24-1  Compliance. 

(a)  Required  in  all  details. 

§  78.24—2  MateriaL 

(a)  Ccmtainers  shall  be  made  of  poly¬ 
ethylene  and  shall  have  the  following 
properties  (see  Note  1) : 

Melt  Index _ 2.6  maximum. 

Density _ _ _  0.910-0.925. 

Tensile  strength _ _  IJSOO  pounds  per  square 

<nr.h  tninlmiiiTi- 

Percent  elongation..  400  percent  minimum. 

Non  1:  Properties  to  be  obtained  by  a  test 
method  approved  by  Bureau  of  Explosives. 
Other  materials  may  be  added  which  shall 
not  affect  the  properties  specified  in  para¬ 
graph  (a)  of  this  section. 

§  78.24-3  Construction  capacity. 

(a)  Container  must  be  constructed  in 
accordance  with  the  following  table: 


6.. 

16. 

65. 


■ 

Rated  capacity  not  over 
(gallons) 

Minimum 
overall 
thickness 
(inch)  > 

Percent 
outage  over 
marked 
capacity 
pennitt^ 

0.010 

16 

.016 

16 

.016 

6 

>  For  cubical  oontsinm,  tbe  area  adjacent  to  and 
forming  the  opening  tor  closure  may  have  a  minimum 
thickness  of  O.OOS  inch  (or  6  gallons  rated  capacity  and 
sises  larger  than  5  gallons  may  have  a  minimum  thick* 
ness  of  0.010  inch. 

§  78.24—4  Qosure. 

(a)  Shall  be  of  material  resistant  to 
lading  and  adequate  to  prevent  leakage. 
Vented  closures  where  specified  imder 
Part  73  of  this  chapter  authorized.  No 
opening  over  2.7  inches  in  diameter 
authorized. 

§  78.24-5  Marking. 

(a)  Each  container  must  be  perma¬ 
nently  marked  by  embossment  to  show 
rated  capacity,  month  and  year  of  man¬ 
ufacture,  maker  (ssrmbols,  if  used,  must 
be  registered  with  the  Bureau  of  Explo¬ 
sives)  ,  and  ICC-2U  in  figures  and  letters 
at  least  inch  in  size. 

§  78.24—6  Type  test. 

(a)  Samples  taken  at  random  shall 
withstand  prescribed  test  without  break¬ 
age.  Test  shall  be  made  on  each  type 
and  size  at  each  manufacturing  location 
starting  production  and  shall  be  repeated 
every  four  months.  The  type  test  is  as 
follows: 

(1)  Empty  inner  container  shall  be 
dropped  on  any  part  from  a  height  of  6 
feet  onto  solid  concrete  immediately 
after  conditioning  for  at  least  24  hours 
atO'P. 

§  78.24-7  Tests. 

(a)  Samples  taken  at  random,  filled 
and  prepared  as  specified  and  closed  as 
for  use,  shall  be  capable  of  withstand¬ 
ing  the  following  tests  without  leakage: 

(1)  The  polyethylene  container  in  a 
prescribed  outer  specification  container, 
as  authorized  by  Part  73  of  this  chapter. 


filled  to  88  percent  of  capacity  with 
water  shall  be  dropped  from  a  height  of 
4  feet  onto  solid  concrete  so  as  to  drop 
diagonally  on  top  edge  or  any  part 
considered  weaker. 

(2)  The  polyethylene  container  in  a 
prescribed  outer  specification  container, 
as  authorized  by  Part  73  of  this  chapter, 
filled  to  98  percent  of  capacity  with  a  so¬ 
lution  which  Is^  compatible  with  poly- 
e^ylene  and  remains  liquid  at  0”  F.  shall 
be  dropped  from  a  height  of  4  feet  onto 
solid  concrete  on  any  part  of  the  con¬ 
tainer  when  container  and  contents  are 
at  or  slightly  below  0*  F. 

(3)  The  polyethylene  container  in  a 

prescribed  outer  specification  container, 
as  authorized  in  Part  73  of  this  chapter, 
filled  to  98  percent  of  capacity  with  water 
shall  be  capable  of  withstanding  a  vi¬ 
bration  test  by  placing  the  container  on 
the  vibration  table  anchored  in  such 
manner  that  all  horizontal  motion  shall 
be  restricted  and  only  vertical  motion 
allowed.  The  test  shall  be  performed  for 
one  hour  using  an  amplitude  of  one  inch 
at  a  frequency  that  causes  the  test  con¬ 
tainer  to  be  raised  from  the  fioor  of  the 
table  to  such  a  degree  that  a  piece  of 
paper  or  flat  steel  strap  or  tape  can  be 
passed  between  the  table  and  the 
container.  « 

§  78.25  Specification  2F ;  inside  metal 
containers  and  liners. 

§  78.25—1  Construction. 

(a)  Containers  over  1-gallon  capacity 
and  all  lining  must  be  at  least  30  gauge. 
United  States  standard  (commercial  107- 
pound  tin  plate)  and  sealed  lea^roof. 

§  78.26  Specification  2G;  inside  ctm- 
tainers*  fiber  cans  and  boxes. 

§  78.26-1  Capacity,  and  thickness  of 
metal  and  fiber. 

(a)  Capacity  not  over  6  pounds,  net. 
Metal  tops,  bottoms,  and  connections  of 
suitable  thickness  are  authorized.  Mini¬ 
mum  fiber  thickness  as  follows: 

(1)  Up  to  V^-pound  size:  0.021". 

(2)  Up  to  1-pound  size:  0.026". 

(3)  Up  to  3-pound  size:  0.036". 

(4)  Up  to  6-pound  size:  0.050",  pro¬ 
vided  that  0.036"  fiber  heads  with  130- 
pound  strength  ^  are  authorized;  or 
0.028"  with  175-pound  strength;  ^  or 
0.036"  with  90-pound  strength,*  provided 
each  container  is  wrapped  with  shipping 
sack  Kraft  paper  of  60-pound  base 
weight  pasted  thereon. 

§  78.27  Specification  2TL;  polyethylene 
container. 

§  78.27—1  Material  requirements. 

(a)  Container  shall  be  made  of  poly¬ 
ethylene  and  shall  have  the  following 
properties  (see  Note  1) : 

Melt  index _ _ _ _  2.6  maxlmtun. 

Density _  0.910-0.925. 

Tensile  strength _  1500  pounds  per 

square  inch 

mlnlmMTn. 

Percent  elongation _  400  percent  mini¬ 

mum. 

Nots  1:  Properties  to  be  obtained  by  a  test 
method  approved  by  the  Bureau  of  Explo¬ 
sives.  Other  materials  may  be  added  which 


^  Mullen  or  Cady  test. 


shall  not  affect  the  properties  specified  in 
paragraph  (a)  of  this  section. 

§  78.27-2  ConstmctioB,  capacity  and 
maiking. 

(a)  Container  must  be  constructed  id 
accordance  with  the  following  table: 


Marked  capacity  *  not  over 
(^ons) 

MlnliniiTn 

wall 

thtftt-TIAiBI 

(inches) 

Minlmam 
weight  of 
containers 
(pounds) 

6 _ 

0.016 

1 

14 _ 

.060 

SH 

1  Actual  capacity  must  be  tbe  marked  capacity  plus 
6  percent  minimum. 


(b)  Closure:  Closure  shall  be  of  ma¬ 
terial  resistant  to  lading  and  adequate 
to  prevent  leakage.  Vented  closures 
where  specified  under  Part  73  of  this 
chapter  authorized.  No  opening  over  3^ 
inches  in  diameter  authorized. 

(c)  Marking:  Each  container  must  be 
permanently  marked  to  show  the  rated 
(marked)  capacity,  month  and  year  of 
manufacture,  maker  (symbols,  if  used, 
must  be  registered  with  the  Bureau  of 
Explosives)  and  ICC-2TL  in  figures  and 
letters  at  least  inch  in  size. 

(d)  Polyethylene  container  must  fit 
snugly  in  outside  container. 

§  78.27-3  Type  test. 

(a)  Samples  taken  at  random  shall 
withstand  prescribed  test  without  break¬ 
age.  Test  shall  be  made  on  each  type 
and  size  at  each  manufacturing  location 
starting  production  and  shall  be  repeated 
every  four  months.  The  tjrpe  test  is 
as  follows: 

(1)  Empty  container  shall  be  dropped 
on  any  part  from  a  height  of  6  feet  onto 
solid  concrete,  immediately  after  condi¬ 
tioning  for  at  least  24  hours  at  0*  F. 

§78.27-4  Tests. 

(a)  Samples  taken  at  random,  filled 
and  prepared  as  specified  and  closed 
as  for  use,  shall  be  capable  of  withstand¬ 
ing  the  following  tests  without  leakage: 

(1)  The  polyethylene  container  in  a 
prescribed  outer  specification  container 
as  authorized  by  Part  73  of  this  chapter, 
flUed  to  98  percent  capacity  with  water 
shall  be  dropped  from  a  height  of  4  feet 
onto  solid  concrete  so  as  to  drop  diago- 
naUy  on  top  edge  or  on  any  part  con¬ 
sidered  weaker. 

(2)  The  polyethylene  container  in  a 
prescribed  outer  specification  container, 
as  authorized  by  Part  73  of  this  chapter, 
filled  to  98  percent  capacity  with  a  solu¬ 
tion  which  is  compatible  with  polyethyl¬ 
ene  and  remains  liquid  at  0”  F.  shall 
be  dropped  from  a  height  of  4  feet  onto 
solid  concrete  on  any  part  of  the  con¬ 
tainer  when  container  and  contents  are 
at  or  slightly  below  0*  F. 

§  78.28  ■  Specification  2J ;  inside  contain¬ 
ers,  waterproof  paper  bags  for  lin¬ 
ings. 

§  78.28-1  Material. 

(a)  Two  sheets  of  paper  cemented  to¬ 
gether  and  creped  to  afford  25  perc^t 
stretch;  paper  to  be  shipping  sack  Kraft, 
30  pounds  per  ream  (500  sheets,  24"  x 
36")  before  creping;  total  weight  90 
pounds  per  ream. 
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g78.2ft-2  Tmi. 

(a)  Material  folded  into  cones  and 
filled  with  water  to  depth  of  2'*  at  70* 
F.  must  not  show  water  on  outside  with¬ 
in  24  hours. 

g  78.28-3  Omstnictioii. 

(a)  Form  to  fit  the  outside  container 
without  stretching;  seams  and  closures 
to  afford  a  slf  tproof  bag. 

g  78.29  Specification  2K;  inside  con¬ 
tainers,  paper  bags  for  linings. 

g  78.29-1  Paper  and  construction. 

(a)  Shipping  sack  Kraft  paper,  creped; 
at  least  45  pounds  per  ream  (500  sheets, 
24"  z  36")  before  creping. 

(b)  Construction.  Form  to  fit  the  out¬ 
side  container  without  stretching;  seams 
and  closure  to  afford  a  siftproof  bag. . 

§  78.30  Specificatkm  2L;  lining  for 
boxes. 

§  78.30-1  Box  lining. 

(a)  Box  lining  must  be  of  strong  paraf¬ 
fined  paper,  or  other  suitable  material, 
without  Joints  or  other  openings  at  the 
bottom  or  at  sides  of  box,  and  shall  fully 
protect  contents  in  contact  with  top  of 
box. 

(b)  Tensile  strength  of  material  must 
be  at  least  35  pounds  with  the  grain  and 
17  pounds  across  grain,  tested  by  direct 
pull  on  strips  measuring  3"  by  1".  Aver¬ 
age  results  of  three  or  more  tests  with 
the  gnJn  and  three  or  more  across  grain 
shall  be  used. 

(c)  Material  shall  be  impervious  u> 
water  and  nitroglycerin  at  77*  F.  Test 
for  imperviousness  shall  consist  of  fold¬ 
ing  material  into  cones,  loosely  to  avoid 
breakage  at  creases.  Ck)nes  tested  for 
nitroglycerin  shall  be  filled  to  1"  depth; 
those  for  water  to  2".  No  leakage  of  liq¬ 
uid  shall  ocmir  during  24  hours'  expo¬ 
sure. 

(d)  Material  must  transmit  no  oily  or 
greasy  stain  to  unglazed  paper.  Test 
shall  consist  of  placing  one  thickness  of 
material,  with  two  thicknesses  of  un¬ 
glazed  paper  on  each  side,  in  an  oven 
at  104*  F.  for  24  hours,  imder  pressure 
of  a  lead  disk  1  thick  and  of  10  pounds 
weight  resting  edgewise  on  the  paper. 

(e)  Saturating  paraffin,  when  used, 
shall  have  melting  point  of  125°  F.  or 
above.  Test  shall  consist  of  extracting 
paraffin  from  1  ounce  or  more  of  mate¬ 
rial  with  ether.  After  evaporation  of  ail 
ether,  paraffin  shall  be  melted  and 
poured  upon  the  surface  of  water  con¬ 
tained  in  a  hemisphericsd  dish  approxi¬ 
mately  3%"  in  diameter.  Dish  shall  be 
three-fourths  full  of  water  above  melting 
point  of  paraffin.  Thermometer  shall  be 
placed  with  bulb  three-fourths  immersed 
in  center  of  dish.  Water  and  paraffin 
shall  be  allowed  to  cool  until  parafBn 
upon  the  surface  of  water  commences  to 
solidify.  Temperature  shall  then  be  read 
and  recorded  as  melting  point  of  parafiin. 

§  78.30.2  Bag. 

(a)  Bag  complying  with  requirements 
of  paragraphs  ib),  (c),  and  (d)  of  this 
section  also  authorized. 

(b)  Material  must  be:  2  sheets  of 
shipping  sack  Kraft  paper  Joined  by  as- 
phaltum,  or  equivalent;  outer  sheet  at 
least  60  pounds  and  inner  sheet  at  least 


80  pounds  per  ream  (500  sheets.  24"  x 
86");  inner  sheet  coated  with  wax,  or 
equivalent,  with  melting  point  at  least 
125*  F.;  compliance  with  {78.80-1  (b) 
and  (c)  required. 

(c)  Seams  must  be  pasted  with  adhe¬ 
sive  not  affected  by  nitroglycerin. 

(d)  Completed  bag  must  be  formed  to 
fit  outside  container  without  undue 
strain  and  must  be  impervious  to  seepage 
of  nitroglycerin. 

§  78.31  Sjj^ification  2M;  waterproofed 
paper  lining. 

§  78.31—1  Waterproofed  paper. 

(a)  Waterproofed  paper  for  box  lining 
must  be  strong,  folded  or  constructed 
without  Joints  or  openings  at  sides,  bot¬ 
toms,  or  ends,  and  shall  fully  protect  con¬ 
tents  at  top  of  box. 

§  78.32  Specification  2N ;  inside  con¬ 
tainers,  metal  cans. 

§  78.32-1  Size. 

(a)  Not  over  14-pounds  water  capacity 
(388  cubic  inches) . 

§  78.32-2  MateriaL 


(a)  Tin  plate,  good  quality,  as  follows: 


Maximum 

Minimum  thinness  of  metal  (tnd>) 

can 

In  body 

La  beads 

4M«  inches.... 

0.01134  (lC-107 

0.01303  (lXL-128 

pound  tin  plate). 

6iHe  tnehes... 

pound  tin 
plate). 

0.01134  (lC-107 

0.01483  (2XI/-148 

pound  tin 
plate). 

pound  tin  plate). 

Nora  1:  Because  of  the  present  emergency 
and  until  further  order  of  the  Commission, 
the  minimum  thickness  of  metal  in  heads 
may  be  lXL-107-pound  tin  plate  for  cans 
of  not  over  4^«  inch  diameter  and  IXL- 
135-pound  tin  plate  for  cans  of  not  over 
61^0  Inches  diameter,  provided  side  seams 
are  soldered  and  heads  are  attached  to  body 
by  full  double  seams  internally  soldered. 

§  78.32—3  Manufacture. 

(a)  Seams  soldered  or  full  double  seam. 
Outside  surface  rustproofed  by  lacquer 
or  equivalent. 

§  78.32-4  Test. 

(a)  When  closed  as  for  shipment,  must 
be  capable  of  standing  40-pound  interior 
pressure  without  leakage. 

§  78.33  Specification  2P;  inside  metal 
containers. 

§  78.33—1  Compliance. 

(a)  Required  in  all  details. 

§  78.33—2  Type  and  size. 

(a)  Single-trip  inside  containers. 
Must  be  seamless,  or  with  seams,  welded, 
soldered,  brazed,  double  seamed,  or 
swedged. 

(b)  The  maximum  capacity  of  con¬ 
tainers  in  this  class  shall  not  exceed 
31.83  cubic  inches  (17.6  fluid  ounces). 
The  maximum  inside  diameter  shall  not 
exceed  3  inches. 

§  78.33-3  Inspection. 

(a)  By  competent  inspector. 

§  78.33—4  Duties  of  inspector. 

(a)  To  inspect  material  and  completed 
containers  and  witness  tests,  and  to  re¬ 
ject  defective  materials  or  containers. 


§  78.33—5  Material. 

(a)  Uniform  qualll^r  steel  plate  such  as 
black  plate,  electro-tin  plate,  hot  dipped 
tin  plate,  tern  plate  or  other  commer¬ 
cially  accepted  can  making  plate;  or  non- 
feiTOus  metal  of  uniform  drawing 
quality. 

(b)  Material  with  seams,  cracks,  lami¬ 
nations  or  other  injurious  defects  not 
authorized. 

§  78.33—6  Manufacture. 

(a)  By  appliances  and  methods  that 
will  assure  uniformity  of  completed  con¬ 
tainers;  dirt  and  scale  to  be  removed  as 
necessary;  no  defect  acceptable  that  is 
likely  to  weaken  the  finished  container 
appreciably;  reasonably  smooth  and  uni¬ 
form  surface  finish  required. 

(b)  Seams  when  used  must  be  as  fol¬ 
lows: 

(1)  Circumferential  seams:  By  weld¬ 
ing,  swedging,  brazing,  soldering,  or  dou¬ 
ble  seaming. 

(2)  Side  seams:  By  welding,  brazmg 
or  soldering.  Side  seams  not  authorized 
on  aluminum  containers. 

(c)  Ends:  The  ends  shall  be  of  pres¬ 
sure  design  (not  fiat). 

§  78.33—7  Wall  thickness. 

(a)  The  minimum  wall  for  any  con¬ 
tainer  shall  be  0.009  inch. 

§  78.33-8  Tests. 

(a)  One  out  of  each  lot  of  5,000  con¬ 
tainers  or  less,  successively  produced  per 
day,  shall  be  pressmre  tested  to  not  less 
than  180  pounds  per  square  inch  gauge 
with  no  bulging  of  either  end.  The  con¬ 
tainer  tested  ^all  be  complete  with  ends 
assembled. 

(b)  One  out  of  each  lot  of  5,000  con¬ 
tainers  or  less,  successively  produced  per 
day,  shall  be  pressure  tested  to  destruc¬ 
tion  and  must  not  burst  below  210 
pounds  per  square  inch  of  pressure. 
The  container  tested  shall  be  complete 
with  ends  assembled. 

(c)  Each  such  5,000  containers  or  less, 
successively  produced  per  day,  shall  con¬ 
stitute  a  lot  and  if  the  test  container 
shall  fail,  the  lot  shall  be  rejected  or  ten 
additional  may  be  selected  at  random 
and  subjected  to  the  test  imder  which 
failure  occurred.  These  containers  shall 
be  complete  with  ends  assembled. 
Should  any  of  the  ten  containers  thus 
tested  fail,  the  entire  lot  must  be  re¬ 
jected.  All  containers  constituting  a 
lot  shall  be  of  like  material,  size,  design, 
construction,  finish  and  quality. 

§  78.33-9  Marking. 

(a)  bn  each  container  by  printing, 
lithographing,  embossing,  or  stamping 
manufacturer’s  name  or  s3niibol.  Ifssnn- 
bol  is  used  it  must  be  registered  with  the 
Bureau  of  Explosives. 

§  78.34  Specification  2R;  inside  con¬ 
tainers,  metal  tubes. 

§  78.34—1  Materials. 

(a)  Metal  tubes  shall  be  stainless  steel, 
malleable  iron,  or  brass,  or  other  mate¬ 
rials  having  equivalent  physical  strength 
and  fire  resistance. 

§  78.34—2  Manufacture. 

(a)  The  ends  of  the  tubes  must  be 
fitted  with  screw-type  closures  or  flanges 
(see  §  78.34-4) ,  except  that  one  or  both 
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ends  of  the  tube  may  be  permanently 
closed  by  a  welded  or  brazed  plate. 
Welded  or  brazed  side  seams  are  author* 
ized. 

(b)  Welding  or  brazing  must  be  done 
in  a  workmanlike  manner  and  must  be 
free  from  defects. 

§  78.34-3  Size. 

(a)  Inside  diameter  of  the  tube  shall 
not  exceed  12  inches,  exclusive  of  flanges 
for  handling  or  fastening  devices  and 
shall  have  wall  thickness  and  length  in 
accordance  with  the  following: 


Inside  diameter  not  over 
(Incbes) 

Wall 

thickness 

minimum 

(inch) 

Length 

TTiftTiitiiitn 

(inches) 

H* 

16 

6- . 

72 

12 _ 

M 

72 

§  78.34-4  Qosing  devices. 


(a)  Closing  devices  shall  be  ^  fol¬ 
lows: 

(1)  Screw-tsrpe,  caps  or  plugs;  num¬ 
ber  of  threads  per  inch  must  not  be  less 
than  United  States  standard  pipe  threads 
and  must  have  sufficient  length  of  thread 
to  engage  at  least  5  threads  when  secure¬ 
ly  tightened. 

(2)  Openings  exceeding  3  inches  in¬ 
side  diameter  may  be  closed  by  securely 
bolted  flanges  and  leak-tight  gasket. 

§  78.34-5  Marking. 

(a)  Each  container  shall  be  marked 
with  the  words  “RADIOACTIVE  MA¬ 
TERIAL”  either  by  embossing  or  die¬ 
stamping  directly  onto  the  container  or 
by  securely  affixing  by  welding  or  brazing 
a  metal  plate  bearing  this  notation  to  the 
container. 

§  78.35  Specification  2S ;  polyethylene 
container. 

Removable  head  container  not  author¬ 
ized. 

§  78.35—1  Compliance. 

(a)  Required  in  all  details. 

§  78.35—2  Material  requirements. 

(a)  Container  shall  be  made  of  poly¬ 
ethylene  and  shall  have  the  followl^ 
properties  (see  Note  1) : 

Melt  Index _ 2.6  maximum. 

Density _ 0.91(>-0g2B. 

TensUe  strength _  1,500  pounds  per 

square  Inch 
minimum. 

Percent  elongation _  400  percent  mini- 

mum. 

Note  1 :  Properties  to  be  obtained  by  a  test 
method  approved  by  the  Bureau  of  Explo¬ 
sives.  Other  materials  may  be  added  which 
shall  not  affect  the  properties. 

§  78.35—3  Construction,  capacity  and 
marking. 

(a)  Container  must  be  constructed  in 
accordance  with  the  following  taUe: 


Minimum 

Marked  capacity 

Maximum 

thickness— 

Minimum 

not  over 

capacity 

side  wall 

weight 

(gallons)  > 

(g^on^ 

and  heads 
(inches)  * 

(pounds) 

6 . 

^  8 

0.0625 

1.4 

18.6 . 

14.6 

.0626 

8.26 

18 . 

16 

.0625 

8.6 

20 . 

30 

.0626 

6.6 

68 . 

64 

.0626 

0 

I  Marked  capacity  shall  be  minimom  capacity. 
>  Side  opeoi^  are  not  authorized. 


(b)  Marking.  Each  container  must  be 
permanently  marked  to  show  minimum 
capacity,  month  and  year  of  manufac¬ 
ture,  ntaker  (symbols,  if  used,  must  be 
registered  with  the  Bureau  of  Explosives) 
and  ICC-2S  in  figures  and  letters  at  least 
)4  inch  in  size. 

(c)  Polyethylene  container  must  fit 
snugly  in  outside  container. 

§  78.35-4  Qosures. 

(a)  Closing  devices  must  be  of  screw 
thread  tsrpe  or  fastened  by  positive  means 
and  be  of  material  resistant  to  the  lading 
and  adequate  to  prevent  leakage. 

(b)  Openings  over  2.3  inches  in  di¬ 
ameter  not  permitted. 

§78.35-5  Tests. 

(a)  Samples  taken  at  random,  empty 
or  filled,  and  prepared  as  specified  and 
closed  as  for  use,  shall  be  capable  of 
withstanding  the  following  tests  without 
breakage  or  leakage: 

(1)  Empty  container  shall  be  dropped 
on  any  part  from  a  height  of  6  feet  onto 
solid  concrete,  immediately  after  con¬ 
ditioning  for  at  least  24  hours  at  0*  F. 

(2)  The  polyethylene  container  in  a 
prescribed  outer  specification  container, 
as  authorized  by  Part  73  of  this  chapter, 
filled  to  98  percent  of  capacity  with  water 
shall  be  dropped  from  a  height  of  4  feet 
onto  solid  concrete  so  as  to  drop 
diagonally  on  top  edge  or  any  part  con¬ 
sidered  weaker. 

(3)  The  polyethylene  container  in  a 
prescribed  outer  specification  container, 
as  authorized  by  Part  73  of  this  chapter, 
filled  to  98  percent  of  capacity  with  a 
solution  which  4s  compatible  with  poly¬ 
ethylene  and  remains  liquid  at  0”  F.  shdll 
be  dropped  from  a  height  of  4  feet  onto 
solid  concrete  on  any  part  of  the  con¬ 
tainer  when  container  and  contents  are 
at  or  slightly  below  0*  F. 

§  78.35a  Specification  2SL;  molded  or 
thermoformed  polyethylene  con¬ 
tainer. 

Removable  head  container  or  con¬ 
tainer  fabricated  from  film  not  au¬ 
thorized. 

§  78.35a-l  Material  requirements. 

(a)  Container  shall  be  made  of  poly¬ 
ethylene  and  have  the  following  proper¬ 
ties  (see  Note  1) : 

Melt  Index _ _ _ 2.6maxlm\un. 

Density _  0.910-0.926. 

TensUe  strength....  1,500  pounds  per 
square  Inch  mlnl- 
,  mum. 

Percent  elongation..  400  percent  minimum. 

Note  1:  Properties  to  be  obtained  by  a  test 
method  approved  by  the  Bureau  of  Explosives. 
Other  materials  may  be  added  which  shall  not 
affect  the  properties  of  this  section. 

§  78.35a— 2  Construction,  capacity  and 
mariung. 

(a)  Container  must  be  constructed  in 
accordance  with  the  following  table: 


Marked  capacity 
not  over 
(gallons)  i 

Maximum 

capacity 

(gallons) 

Minimom 
thickness- 
side  wall 
and  heads 
(Inches)  * 

Minimom 

weight 

(pounds) 

18.6. . 

14.6 

0.080 

2 

16 . 

16 

.030 

2.26 

20 . 

30.6 

.030 

3.26 

68 . 

64.6 

.040 

6 

>  Marked  (actual)  capacity  shall  be  minimum  capacity. 
*  Side  openings  are  not  authorized. 


(b)  Closure:  Closure  shall  be  of  ma¬ 
terial  resistant  to  lading  and  adequate 
to  prevent  leakage.  Vented  closures 
where  specified  under  Part  73  of  this 
chapter  are.  authorized.  No  opening 
over  2.3  inchtt  in  diameter  authorized. 

(c)  Markings :  Each  container  must  be 
permanently  marked  to  show  rninimnni 
capacity,  month  and  year  of  manufac¬ 
ture,  maker  (ssrmbols,  if  used,  must  be 
registered  with  the  Bureau  of  Explosives) 
and  I(X)-2SL  in  figures  and  letters  at 
least  Va  inch  in  size. 

(d)  Polyethylene  container  must  fit 
snugly  in  outside  container. 

§  78.35a— 3  Type  test. 

(a)  Samples  taken  at  random  shall 
withstand  prescribed  test  without  break¬ 
age.  Test  shall  be  made  on  each  type 
and  size  at  each  manufacturing  location 
starting  production  and  shall  be  re¬ 
peated  every  four  months.  The  type 
test  is  as  follows: 

(1)  Empty  container  shall  be  dropped 
on  any  part  from  a  height  of  6  feet  onto 
solid  concrete  immediately  after  condi¬ 
tioning  for  at  least  24  hours  at  0°  F. 

§  78.35a-4  Tests. 

(a)  Samples  taken  at  random,  filled 
and  prepared  as  specified  and  closed  as 
for  use,  shall  be  capable  of  withstanding 
the  following  tests  without  leakage: 

(1)  The  polyethylene  container  in  a 
prescribed  outer  specification  container, 
as  authorized  by  Part  73  of  this  chapter, 
filled  to  98  percent  of  capacity  with 
water  shall  be  dropped  from  a  height  of 
4  feet  onto  solid  concrete  so  as  to  drop 
diagonally  on  top  edge  or  any  part  con¬ 
sidered  weaker. 

(2)  The  polyethylene  container  in  a 
prescribed  outer  specification  container, 
as  authorized  by  Part  73  of  this  chapter, 
filled  to  98  percent  of  capacity  with  a 
solution  which  is  compatible  with  poly¬ 
ethylene  and  remains  liquid  at  0”  F.  shall 
be  dropped  from  a  height  of  4  feet  onto 
solid  concrete  on  any  part  of  the  con¬ 
tainer  when  container  and  contents  are 
at  or  slightly  below  0“  F. 

(3)  The  polyethylene  container  in  a 
prescribed  outer  specification  container, 
as  authorized  in  Part  73  of  this  chapter, 
filled  to  98  percent  of  capacity  with  water 
shall  be  capable  of  withstanding  a  vibra¬ 
tion  test  by  placing  the  container  on  the 
vibration  table  anchored  in  such  manner 
that  all  horizontal  motion  shall  be  re¬ 
stricted  and  only  vertical  motion  allowed. 
The  test  shall  be  performed  for  one  hour 
using  an  amplitude  of  one  inch  at  a 
frequency  that  causes  the  test  container 
to  be  raised  from  the  floor  of  the  table 
to  such  a  degree  that  a  piece  of  paper  or 
flat  steel  strap  or  tape  can  be  passed  be¬ 
tween  ttie  table  and  the  container. 

Subpart  C — Specifications  for 
Cylinders 

§  78.36  Specification  3A;  seamless  steel 
cylinders. 

§  78.36—1  Compliance. 

(a)  Required  in  all  details. 

§  78.36-2  Type,  size  and  service  pres¬ 
sure. 

(a)  Type  and  size.  Seamless;  not  ovtf 
1,000  poimds  water  capacity  (nominal). 
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(b)  Service  pressure}  At  least  150 
pounds  per  square  inch. 

§  78.36-3  Inspection  bf  whom  and 
where. 

(a)  By  competent  and  disinterested 
inspector  acceptable  to  the  Bureau  of 
Explosives;  chemical  analyses  and  tests, 
as  specified,  to  be  made  within  limits  of 
the  United  States. 

§  78.36-4  Duties  of  inspector. 

(a)  Inspect  all  material  and  reject 
any  not  complying  with  requirements; 
lor  cylinders  made  by  billet-piercing 
process,  billets  to  be  inspected  after  part¬ 
ing  and  shown  to  be  free  from  pipe, 
cracks,  excessive  segregation  and  other 
injurious  defects. 

(b)  Verify  chemical  analysis  of  each 
heat  of  material  by  analysis  or  by  ob¬ 
taining  certified  analysis:  Provided, That 
a  certificate  from  the  manufacturer 
thereof,  giving  sufficient  data  to  indi¬ 
cate  compliance  with  requirements,  is 
acceptable  when  verified  by  check  anal¬ 
yses  of  samples  taken  from  one  cylinder 
out  of  each  lot  of  200  or  less. 

(c)  Verify  compliance  of  cylinders 
with  all  requirements  including  mark¬ 
ings;  inspect  inside  before  closing  in 
both  ends;  verify  heat  treatment  as 
proper;  obtain  samples  for  all  tests  and 
check  chemical  analyses;  witness  all 
tests;  verify  threads  by  gauge;  report 
volumetric  capacity  and  tare  weight  (see 
report  form)  and  minimum  thickness  of 
wall  noted. 

(d)  Render  complete  report  (I  78.36- 
22)  to  purchaser,  cylinder  maker,  and 
the  Bureau  of  Explosives. 

§  78.36-5  Steel. 

(a)  Open-hearth  or  electric  steel  of 
uniform  quality.  Content  percent  for 
the  following  not  over:  Carbon,  0.55; 
phosphorous,  0.045;  sulphur,  0.050. 

§  78.36-6  Identification  of  material. 

(a)  Required;  any  suitable  method 
except  that  plates  and  billets  for  hot- 
drawn  cylinders  shall  be  marked  with 
heat  number. 

§  78.36-7  Defects. 

(a)  Material  with  seams,  cracks,  lami¬ 
nations,  or  other  injurious  defects,  not 
authorized. 

§  78.36-8  Manufacture. 

(a)  By  best  appliance  and  methods; 
dirt  and  scale  to  be  removed  as  necessary 
to  afford  proper  inspection;  no  fissure  or 
other  defect  acceptable  that  is  likely  to 
weaken  the  finished  cylinder  appreciably; 
reasonably  smooth  and  uniform  surface 
finish  required.  If  not  originally  free 
from  such  defects,  the  surface  may  be 
machined  or  otherwise  treated  to  elimi¬ 
nate  these  defects.  The  thickness  of  the 
bottoms  of  cylinders  welded  or  formed 
by  spinning  is,  under  no  condition,  to  be 
less  than  two  times  the  mininniim  wall 
thickness  of  the  cylindrical  shell;  such 
bottom  thicknesses  to  be  measured 
within  an  area  bounded  by  a  line  repre¬ 
senting  the  points  of  contact  between 


^Tbe  “service  pressure’'  limits  the  use  of 
the  cylinder.  It  Is  shown  by  marks  on  cyl¬ 
inder;  for  example,  IOO-3A2000  Indicates  the 
•endce  pressure  as  2,000  pounds  per  square 
Inch. 
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the  cylinder  and  fioor  when  the  cylinder 
Is  in  a  vertical  position. 

§  78.36-9  Welding  or  brazing. 

(a)  Welding  or  brazing  for  any  pur¬ 
pose  whatsoever  is  prohibited  except  as 
follows: 

(1)  Welding  or  brazing  is  authorized 
for  the  attachment  of  neckrings  and 
footrings  which  are  non-pressure  parts, 
and  only  to  the  tops  and  bottoms  of 
cylinders  having  a  service  pressure  of 
500  pounds  per  square  inch  or  less.  Cyl¬ 
inders,  neckrings,  and  footrings  must  be 
made  of  weldable  steel,  carbon  content 
of  which  must  not  exceed  0.25  percent 
except  in  the  case  of  4130X  steel  which 
may  be  used  with  proper  welding  proce¬ 
dure. 

(2)  As  permitted  in  §  TS.SG-S-fa). 

Non  1 :  Cylinders  used  solely  In  anhydrous 
ammonia  service  may  have  a  ^  Inch  diam¬ 
eter  bar  welded  within  their  concave  bottoms 
In  accordance  with  the  foregoing  require¬ 
ments. 

§  78.36-10  Wall  thickness. 

(a)  For  cylinders  with  service  pressure 
less  than  900  pounds  the  wall  stress  shall 
not  exceed  24,000  pounds  per  square  inch. 
Minimum  wall  0.100"  for  any  cylinder 
over  5"  outside  diameter. 

(b)  Calculation  must  be  made  by  the 
formula: 

®= — cnrai - 

where 

5= wall  stress  In  pounds  per  square  Inch; 

P= minimum  test  pressiire  prescribed  for 
water  Jacket  test  or  450  poimds  per 
square  Inch  whichever  Is  the  greater; 
i>= outside  diameter  In  Inches; 

.  dx:  Inside  diameter  In  Inches. 

§  78.36—11  Heat  treatment. 

(a)  The  completed  cylinders  must  be 
uniformly  and  properly  heat-treated 
prior  to  tests. 

§  78.36-12  Openings  in  cylinders  and 
connecticms  (valves,  fuse  plugs,  etc.) 
for  those  openings. 

(a)  Threads  required,  to  be  clean  cut^ 
even,  without  checks,  and  to  gauge. 

(b)  Taper  threads,  when  used,  to  be 
of  length  not  less  than  as  specified  for 
American  Standard  taper  pipe  threads. 

(c)  Straight  threads  having  at  least 
6  engaged  threads  are  authorized;  to 
have  tight  fit  and  calculated  shear 
strength  at  least  10  times  the  test  pres¬ 
sure  of  the  cylinder;  gaskets  required, 
adequate  to  prevent  leakage. 

§  78.36—13  Safety  devices  and  protec¬ 
tion  for  valves,  safety  devices,  and 
other  connections,  if  applied. 

(a)  Must  be  as  required  by  the  Inter¬ 
state  Commerce  Commission’s  regula¬ 
tions  that  apply  (see  §S  73.34  (f)  and 
73.301  (i)  of  this  chapter) . 

§  78.36—14  Hydrostatic  test* 

(a)  By  water-jacket,  or  other  suitable 
methods,  operated  so  as  to  obtain  ac¬ 
curate  data.  Pressure  gauge  must  permit 
reading  to  accuracy  of  1  percent.  Ex¬ 
pansion  gauge  must  permit  reading  of 
total  expansion  to  accuracy  either  of  1 
percent  or  0.1  cubic  centimeter. 

(b)  Pressiure  must  be  maintained  for 
30  seconds  and  sufficiently  longer  to  in¬ 
sure  complete  expansion.  Any  internal 


pressure  applied  after  heat-treatment 
and  previous  to  the  official  test  must  not 
exceed  90  percent  of  the  test  pressure. 
If,  due  to  failure  of  the  test  apparatus, 
the  test  pressure  cannot  be  maintained, 
the  test  may  be  repeated  at  a  pressure 
increased  by  10  percent  or  100  pounds 
per  square  inch,  whichever  is  the  lower. 

(c)  Permanent  volumetric  expansion 
miist  not  exceed  10  percent  of  total  volu¬ 
metric  expansion  at  test  pressure. 

(d)  Each  cylinder  must  be  tested  to 
at  least  5/3  times  service  pressure. 

§  78.36-15  Flattening  test. 

(a)  Between  knife  edges,  wedge 
shaped,  60*  angle,  rounded  to  radius; 
test  1  cylinder,^  taken  at  random  out  of 
each  lot  of  200  or  less,  after  hydrostatic 
test. 

§  78.36-16  Physical  test. 

(a)  To  determine  yield  strength,  ten¬ 
sile  strength,  elongation,  and  reduction 
of  area  of  material.  Required  on  2  speci¬ 
mens  cut  from  1  ^  cylinder  taken  at  ran¬ 
dom  out  of  each  lot  of  200  or  less. 

(b)  Specimens  must  be:  Gauge  length 
8  inches  with  width  not  over  lYz  inches; 
or.  gauge  length  2  inches  with  width  not 
over  iy2  Inches;  provided,  that  gauge 
length  at  least  24  times  thickness  with 
width  not  over  6  times  thickness  is  au¬ 
thorized  when  cylinder  wall  is  not  over 
^ic-inch  thick.  The  specimen,  exclusive 
of  grip  ends,  must  not  be  fiattened. 
Grip  ends  may  be  flattened  to  within  1 
inch  of  each  end  of  the  reduced  section. 
When  size  of  cylinder  does  not  permit 
securing  straight  specimens,  the  speci¬ 
mens  may  be  taken  in  any  location  or 
direction  and  may  be  straightened  or 
fiattened  cold,  by  pressure  only,  not  by 
blows;  when  specimens  are  so  taken  and 
prepared,  the  inspector’s  report  must 
show  in  connection  with  record  of 
pt^sical  tests  detailed  information  in  re¬ 
gard  to  such  specimens.  Heating  of 
specimen  for  any  purpose  is  not 
authorized. 

(c)  The  yield  strength  in  tension 
shall  be  the  stress  corresponding  to  a 
permanent  strain  of  0.2  percent  of  the 
gauge  length. 

(1)  The  yield  strength  shall  be  deter¬ 
mined  by  either  the  “offset”  method  or 
the  “extension  under  load"  method  as 
prescribed  in  ASTM  Standard  E8-57T. 

(2)  In  using  the  “extension  imder 
load”  method,  the  total  strain  (or  “ex¬ 
tension  under  load”)  corresponding  to 
the  stress  at  which  the  0.2  percent 
permanent  strain  occurs  may  be  de¬ 
termined  with  sufficient  accuracy  bY 
calculating  the  elastic  extension  of  the 
gauge  length  under  appropriate  load  and 
adding  thereto  0.2  percent  of  the  gauge 
length.  Elastic  extension  calculations 
shall  be  based  on  an  elastic  modulus  of 
30,000,000.  In  the  event  of  controversy, 
the  entire  stress-strain  diagram  shall  be 
plotted  and  the  yield  strength  deter¬ 
mined  from  the  0.2  percent  offset. 

(3)  For  the  purpose  of  strain  measure¬ 
ment,  the  initial  strain  shall  bt.  set  while 
the  specimen  is  under  a  stress  of  12,000 


*  For  lots  of '30  or  less,  physical  and  flatten¬ 
ing  tests  are  authorized  to  be  made  on  a 
ring  at  least  8  Inches  long  cut  from  each 
cylinder  and  subjected  to  same  heat  treat¬ 
ment  as  the  flnlshed  cylinder. 
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RULES  AND  REGULATIONS 


which  must  not  exceed  0.25  percent  ex-  cylinder;  gaskets  required,  adequate  to  nent  strain  of  0.2  percent  of  the  gauge 
cept  in  the  case  of  4130X  steel  ^idUch  prevent  leakage.  length. 


may  be  used  with  proper  wading  pro- 

(2)  As  permitted  in  §  78.87-8. 

8  78.37-10  WaU  thickneM. 

(a)  For  cylinders  with  service  pressure 
less  than  900  pounds  the  wall  stress  shall 
not  exceed  24,000  pounds  per  square  inch. 
Minimum  wall  0.100"  for  any  cylinder 
over  5"  outside  diameter. 

(b)  For  cylinders  with  service  pressure 
of  900  p.  s.  i.  or  more  the  minimum  wall 
shall  be  such  that  the  wall  stress  at  the 
minimum  specified  test  pressure  shall 
not  exceed  67  percent  of  the  minimum 
tensile  strength  of  the  steel  as  deter¬ 
mined  from  the  physical  tests  required  in 
§9  78.37-16  and  78.37-17  and  shall  be  not 
over  70,000  p.  s.  i. 

(c)  Calculation  must  be  made  by  the 
formula: 

.  P(1A1)*+0.4(P) 

iP-d* 

where 

S=wall  Btren  In  pounds  per  square  Inch; 
P=mlnlm\un  test  pressure  prescribed  for 
water  Jacket  test  of  460  pounds  per 
square  Inch  whichever  Is  the  greater; 
Z)= outside  diameter  In  Inches; 
d= Inside  diameter  In  Inches. 

§  78.37—11  Heat  treatment. 

(а)  The  completed  cylinders  must  be 
uniformly  and  properly  heat  treated 
prior  to  tests.  Heat  treatment  of  cylin¬ 
ders  of  the  authorized  analyses  shall  be 
as  follows: 

(1)  All  cylinders  must  be  oil  quenched 
except  as  noted  in  subparagraphs  (5) 
and  (7)  of  this  paragraph- 

(2)  The  steel  temperature  on  quench¬ 
ing  shall  be  that  recommended  for  the 
steel  analysts,  but  in  no  case  shall  exceed 
1750*  F. 

(3)  All  steels  shall  be  tempered  at  a 
temperature  most  suitable  for  that  steel. 

(4)  The  minimum  tempering  temper¬ 
ature  shall  be  cot  less  than  1000*  F. 
except  as  noted  in  subparagraph  (6)  of 
this  paragraph. 

(5)  Steel  4130X  may  be  normalized  at 
a  temperature  of  1650*  F.  instead  of  be¬ 
ing  quenched,  and  cylinders  so  normal¬ 
ized  need  not  be  tempered. 

(б)  Intermediate  manganese  steels 
may  be  tempered  at  temperatures  not  less 
than  1150*  F.,  and  after  heat  treating, 
each  cylinder  must  be  submitted  to  a 
magnetic  test  to  detect  the  presence  of 
quenching  cracks.  Cracked  cylinders 
shall  be  rejected  and  destroyed. 

(7)  Steels  coming  under  this  specifica¬ 
tion  may  be  quenched  in  molten  salt  bath 
maintained  at  a  temperature  not  less 
than  375"  F. 

8  78.37—12  Openings  in  cylinders  and 
connecticms  (valves,  fuse  plugs,  etc.) 
for  those  openings. 

(a)  Threads  required,  to  be  clean  cut, 
even,  without  checks,  and  to  gauge. 

(b)  Taper  threads,  when  used,  to  be  of 
length  not  less  than  as  specified  for 
American  Standard  taper  pipe  threads. 

(c)  Straight  threads  having  at  least  6 
engaged  threads  are  authorized;  to  have 
tight  fit  and  calculated  shear  strength  at 
least  10  times  the  test  pressure  of  the 


6  78.37—13  Safety  devices  and  protec¬ 
tion  fw  valves,  safety  devices,  and 
other  connections,  if  applied. 

(a)  Must  be  as  required  by  the  Inter¬ 
state  Commerce  Commission’s  regula¬ 
tions  that  apply  (see  99  73.34(f)  and 
73.301(1)  of  this  chapter). 

8  78.37—14  Hydrostatic  test. 

(a)  By  water-jacket,  or  other  suitable 
method,  operated  so  as  to  obtain  ac¬ 
curate  data.  Pressure  gauge  must  per¬ 
mit  reading  to  accuracy  of  1  percent.  Ex¬ 
pansion  gauge  must  permit  reading  of 
total  expansion  to  accuracy  either  of  1 
percent  or  0.1  cubic  centimeter. 

(b)  Pressure  must  be  maintained  for 
30  seconds  and  suflSclently  longer  to  in¬ 
sure  complete  expansion.  Any  internal 
pressure  applied  after  heat-treatment 
and  previous  to  the  official  test  must  not 
exceed  90  percent  of  the  test  pressure. 
If.  due  to  failure  of  the  test  apparatus, 
the  test  pressiure  caxmot  be  maintained, 
the  test  may  be  repeated  at  a  pressure  in¬ 
creased  by  10  percent  or  100  pounds  per 
square  inch,  whichever  is  the  lower. 

(c)  Permanent  volumetric  expansion 
must  not  exceed  10  percent  of  total 
volumetric  expansion  at  test  pressure. 

(d)  Each  cylinder  must  be  tested  to  at 
least  5/3  times  service  pressure. 

§  78.37—15  Flattening  test. 

(a)  Between  knife  edges,  wedge 
shaped.  60*  angle,  rounded  to  radius; 
test  1  cylinder  *  taken  at  random  out  of 
each  lot  of  200  or  less,  after  hydrostatic 
test. 

§  78.37—16  Physical  test. 

(a)  To  determine  yield  strength,  ten¬ 
sile  strength,  elongation,  and  reduction 
of  area  of  material.  Required  on  2  speci¬ 
mens  cut  from  1  *  cylinder  taken  at  ran¬ 
dom  out  of  each  lot  of  200  or  less. 

(b)  Specimens  must  be:  Gauge  length 
8  inches  with  width  not  over  1^  Inches; 
or,  gauge  length  2  inches  with  width  not 
over  IMi  inches:  Provided,  That  gauge 
length  at  least  24  times  thickness  with 
width  not  over  6  times  thickness  is 
authorized  when  cylinder  wall  is  not 
over  inch  thick.  The  specimen, 
exclusive  of  grip  ends,  must  not  be 
flattened.  Grip  ends  may  be  flattened 
to  within  one  inch  of  each  end  of  the  re¬ 
duced  section.  When  size  of  cylinder 
does  not  permit  securing  straight  speci¬ 
mens.  the  specimens  may  be  taken  in  any 
location  or  direction  and  may  be 
straightened  or  flattened  cold,  by  pres- 
siure  only,  not  by  blows;  when  specimens 
are  so  taken  and  prepared,  the  inspec¬ 
tor’s  report  must  show  in  connection  with 
record  of  phjrsical  tests  detailed  informa¬ 
tion  in  regard  to  such  specimens.  Heat¬ 
ing  of  specimen  for  any  purpose  is  not 
authorized. 

(c)  The  yield  strength  in  tension  shall 
be  the  stress  corresponding  to  a  perma- 


*  For  lots  of  30  or  less,  physical  and  flatten¬ 
ing  tests  are  authcxiaed  to  be  made  on  a  ring 
at  least  8  Inches  long  cut  from  each  cylinder 
and  subjected  to  same  heat  treatment  as  the 
flnlshed  cylinder. 


(1)  The  yield  strength  shall  be  deter¬ 
mined  by  either  the  "offset”  method  or 
the  "ext^ision  imder  load”  method  as 
prescribed  in  ASTM  Standard  E8-57T. 

(2)  In  using  the  "extension  under 
load”  method,  the  total  strain  (or  "ex¬ 
tension  imder  load”)  corresponding  to 
the  stress  at  which  the  0.2  percent  per¬ 
manent  strain  occurs  may  be  determined 
with  sufficient  accuracy  by  calculating 
the  elastic  extension  of  the  gauge  length 
under  appropriate  load  and  adding  there¬ 
to  0.2  percent  of  the  gauge  length.  Elas¬ 
tic  extension  calculations  shall  be  based 
on  an  elastic  modulus  of  30.000.000.  in 
the  event  of  controversy,  the  entire 
stress-strain  diagram  shall  be  plotted 
and  the  yield  strengtii  determined  from 
the  0.2  percent  offset. 

(3 )  For  the  purpose  of  strain  measure¬ 
ment,  the  initial  strain  shall  be  set  while 
the  specimen  is  under  a  stress  of  12,000 
pounds  per  square  inch,  the  strain  indi¬ 
cator  reading  being  set  at  the  calculated 
corresponding  strain. 

(4)  (Dross-head  speed  of  the  testing 
machine  shall  not  exceed  H  inch  per 
minute  during  yield  strength  determi¬ 
nation. 

§  78.37—17  Physical  and  flattening  tests. 

(a)  Acceptable  results  for  physical  and 
flattening  tests;  elongation  at  least  20 
percent  for  2"  gauge  length  or  at  least 
10  percent  in  other  cases;  flattening  re¬ 
quired  without  cracking  to  6  times  wall 
thickness. 

§  78.37—18  Leakage  test. 

(a)  All  spun  cylinders  and  plugged  cyl¬ 
inders  (See  Notes  1  and  2)  must  be  tested 
for  leakage  by  gas  or  air  pressure  after 
the  bottom  has  been  cleaned  and  is  free 
from  all  moisture.  Pressure,  aproxl- 
mately  the  same  as  but  no  less  than  serv¬ 
ice  pressure,  must  be  applied  to  one  side 
of  the  finished  bottom  over  an  area  of  at 
least  Me  of  the  total  area  of  the  bottom 
but  not  less  than  %  inch  in  diameter,  in¬ 
cluding  the  closure,  for  at  least  one 
minute,  during  which  time  the  other  side 
of  the  bottom  exposed  to  pressure  must 
be  covered  with  water  and  closely  exam¬ 
ined  for  indications  of  leakage.  Leakers 
must  be  rejected.  (See  Note  1  to 
9  78.37-19.) 

Notx  1:  A  spun  cylinder  Is  one  In  whicb  an 
end  closure  In  the  flnlshed  cylinder  has  been 
welded  by  the  spinning  process. 

Note  2:  A  plugged  cylinder  Is  one  in  which 
a  permanent  closure  In  the  bottom  ol  a  fin¬ 
ished  cylinder  has  been  effected  by  a  plug. 

Note  3:  As  a  safety  precaution.  If  the  man¬ 
ufacturer  elects  to  make  this  test  before  the 
hydrostatic  test,  he  should  design  bis  ap¬ 
paratus  so  that  the  pressure  is  applied  to 
the  smallest  area  practicable,  around  the 
point  of  closure,  and  so  as  to  use  the  smaU- 
est  possible  volume  of  air  or  gas. 

§  78.37—19  Rejected  cylinders. 

(a)  Reheat  treatment  authorized;  sub¬ 
sequent  thereto,  acceptable  cylinders 
must  pass  all  prescribed  tests.  Repair  by 
welding  or  spinning  is  not  authorized. 

Note  1 :  Spim  cylinders  rejected  under  the 
provisions  of  i  78.37-18  may  be  removed  from 
the  spim  cylinder  category  by  drilling  to  re- 
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RULfS  AND  RCGUiATIONS 


S  78.38  Specification  SB;  scamleu  atccl 
cylinders. 

§  78.38-1  Compliance. 

(a)  Required  In  all  details. 

g  78.38-2  Type,  siae,  and  service  pres* 
sure. 

(a)  Type  ar^  size.  Seamless;  not  over 
1,000  pounds  water  capacity  (nominal). 

<b)  Service  pressure.^  At  least  150  to 
not  over  500  pounds  per  square  inch. 

g  78.38-3  Inspection  by  whom  and 
where. 

(a)  By  competent  Inspector;  chemical 
analyses  and  tests,  as  specified,  to  be 
made  within  limits  of  the  United  States. 
Interested  inspectors  are  authorized. 

g  78.38—4  Duties  of  inspector. 

(a)  Inspect  all  material  and  reject  any 
not  complying  with  requirements;  for 
cylinders  made  by  billet-piercing  process, 
billets  to  be  inspected  after  nick  and 
cold  break. 

(b)  Verify  chemical  analysis  of  each 
heat  of  material  by  analysis  or  by  ob¬ 
taining  certified  analysis:  Provided,  That 
a  certificate  from  the  manufacturer 
thereof,  giving  sufficient  data  to  indicate 
compliance  with  requirements,  is  ac¬ 
ceptable  when  verified  by  check  anal¬ 
yses  of  samples  taken  from  one  cylinder 
out  of  each  lot  of  200  or  less. 

(c)  Verify  compliance  of  cylinders 
with  all  requirements  including  mark¬ 
ings;  Inspect  inside  before  closing  in 
both  ends;  verify  heat  treatment  as 
proper;  obtain  samples  for  all  tests  and 
check  chemical  analyses;  witness  all 
tests;  verify  threads  by  gauge;  report 
volumetric  capacity  and  tare  weight  (see 
report  form)  and  minimum  thickness  of 
wall  noted. 

(d)  Render  complete  report  (S  78.38- 
22)  to  purchaser,  cylinder  maker,  and  the 
Bureau  of  Explosives. 

g  78.38-5  Steel. 

(a)  Open-hearth  or  electric  steel  of 
uniform  quality.  Content  percent  for 
the  following  not  over:  Carbon,  0.55; 
phosphorus,  0.045;  sulphur,  0.050. 

g  78.38-6  Identification  of  materiaL 

(a)  Required;  any  suitable  method 
except  that  plates  and  billets  for  hot- 
drawn  cylinders  shall  be  marked  with 
heat  number. 

g  78.38-7  Defect*. 

(a)  Material  with  seams,  racks,  lami¬ 
nations,  or  other  injurious  defects,  not 
authorized. 

g  78.38-8  Manufacture. 

(a)  By  best  appliances  and  methods; 
dirt  and  scale  to  be  removed  as  necessary 
to  afford  proper  Inspection;  no  fissure  or 
other  defect  acceptable  that  is  likely  to 
wealcen  the  finished  cylinder  apprecia¬ 
bly;  reasonably  smooth  and  uniform  sur¬ 
face  finish  required.  If  not  originally 
free  from  such  defects,  the  surface  may 
be  machined  or  otherwise  treated  to 
eliminate  these  defects.  The  thickness 


*The  “service  pressure"  limits  the  use  of 
the  cylinder.  It  Is  shown  by  marks  on  cylin¬ 
der;  for  example.  IOO-8B300  Indicates  the 
service  pressure  as  800  pounds  per  squars 
Inch. 


of  the  bottoms  of  cylinders  welded  or 
formed  by  spinning  is.  under  no  condi¬ 
tion.  to  be  less  than  two  times  the  mini¬ 
mum  wall  thickness  of  the  cylindrical 
shell;  such  bottom  thicknesses  to  be 
measured  within  an  area  bounded  by  a 
line  representing  the  points  of  contact 
between  the  cylinder  and  fioor  when  the 
cylinder  is  in  a  vertical  position. 

g  78.38-9  Welding  or  braxing. 

(a)  Welding  or  brazing  for  any  pur¬ 
pose  whatsoever  is  prohibited  except  as 
follows: 

(1)  Welding  or  brazing  is  authorized 
for  the  attachment  of  neckrings  and 
footrings  which  are  non-pressure  parts, 
and  only  to  the  tops  and  bottoms  of  cyl¬ 
inders  having  a  service  pressure  of  500 
pounds  per  square  inch  or  less.  Cylin¬ 
ders,  neckrings,  and  footrings  must  be 
made  of  weldable  steel,  carbon  content 
of  which  must  not  exceed  0.25  percent 
except  in  the  case  of  4130X  steel  which 
may  be  used  with  proper  welding  pro- 
ccdvii'6 

(2)  As  permitted  in  §  78.38-8. 
g  78.38-10  WaU  thickness. 

(a)  The  wtdl  stress  shall  not  exceed 
24,000  potmds  per  square  inch.  Mini¬ 
mum  wall  0.090"  for  any  cylinder  over 
6"  outside  diameter. 

(b)  Calculation  must  be  made  by  the 
formula: 

P(lJD*+0.4d*) 

- pJiidi — 

where 

S=wall  stress  In  pounds  per  square  inch; 

P= minimum  test  pressure  prescribed  for 
water  Jacket  test  or  450  pounds  per 
square  inch  whichever  is  the  greater; 

D  =  outside  diameter  in  Inches; 

d= inside  diameter  in  inches. 

§  78.38—11  Heat  treatment. 

(a)  The  completed  cylinders  must  be 
uniformly  and  properly  heat-treated 
prior  to  tests. 

g  78.38-12  Openings  in  cylinders  and 
connections  (valves,  fuse  plugs,  etc.) 
for  those  openings. 

(a)  Threads  required,  to  be  clean  cut, 
even,  without  checks,  and  to  gauge. 

(b)  Taper  threads  when  used,  to  be  of 
length  not  less  than  as  specified  for 
American  Standard  taper  pipe  threads. 

(c)  Straight  threads  having  at  least  4 
engaged  threads  are  authorized;  to  have 
tight  fit  and  calculated  shear  strength 
at  least  10  times  the  test  pressure  of  the 
cylinder;  gaskets  required,  adequate  to 
prevent  leakage. 

g  78.38-13  Safety  devices  and  protec- 
ti<m  for  valves,  safety  devices,  and 
other  connections,  if  applied. 

(a)  Must  be  as  required  by  the  Inter¬ 
state  Commerce  Commission’s  regula¬ 
tions  that  apply  (see  §S  73.34  (f),  73.301 
(i)  and  73.124(a)  of  this  chapter). 

g  78.38-14  Hydrostatic  test. 

(a)  By  water-jacket,  or  other  suitable 
method,  operated  so  as  to  obtain  accu¬ 
rate  data.  Pressure  gauge  must  permit 
reading  to  accuracy  of  1  percent.  Ex¬ 
pansion  gauge  must  permit  reading  of 
total  expansion  to  accuracy  either  of  1 
percent  or  0.1  cubic  centimeter. 

(b)  Pressure  must  be  maintained  for 
30  seconds  and  sufficiently  longer  to  in¬ 


sure  complete  expansion.  Any  internal 
pressure  aiH>lied  after  heat-treatment 
and  previous  to  the  official  test  must  not 
exceed  90  percent  of  the  test  pressure. 
If,  due  to  failure  of  the  test  apparatus, 
the  test  pressure  cannot  be  maintained^ 
the  test  may  be  repeated  at  a  pressure 
increased  by  10  percent  or  100  pounds 
per  square  inch,  whichever  is  the  lower. 

(c)  Permanent  volumetric  expansion 
must  not  exceed  10  percent  of  total  vol- 
lunetric  expansion  at  test  pressure. 

(d)  Cylinders  must  be  tested  as 
follows: 

(1)  Each  cylinder;  to  at  least  2  times 
service  pressure. 

(2)  Or,  1  cylinder  out  of  each  lot  of 
200  or  less;  to  at  least  3  times  service 
pressure.  Others  must  be  examined 
under  pressure  of  2  times  service  pres¬ 
sure  and  show  no  defect. 

g  78.38-15  Flattening  test. 

(a)  Between  knife  edges,  wedge 
shaped,  60*  angle,  rounded  to  ra¬ 
dius;  test  1  cylinder*  taken  at  random 
out  of  each  lot  of  200  or  less,  after 
hydrostatic  test. 

g  78.38-16  Physical  test. 

(a)  To  determine  yield  strength,  ten¬ 
sile  strength,  elongation,  and  reduction 
of  area  of  material.  Required  on  2 
specimens  cut  from  1*  cylinder  taken 
at  random  out  of  each  lot  of  200  or  less. 

(b)  Specimens  must  be:  Gauge  length 
8  inches  with  width  not  over  IV2  inches; 
or,  gauge  length  2  inches  with  width  not 
over  IVi  inches;  Provided,  That  gauge 
length  at  least  24  times  thickness  with 
width  not  over  6  times  thickness  is  au¬ 
thorized  when  cylinder  wall  is  not  over 

inch  thick.  The  specimen,  exclusive 
of  grip  ends,  must  not  be  flattened. 
Grip  ends  may  be  flattened  to  within  one 
inch  of  each  end  of  the  reduced  section. 
When  size  of  cylinder  does  not  permit 
securing  straight  specimens,  the  speci¬ 
mens  may  be  taken  in  any  location  or 
direction  and  may  be  straightened  or 
flattened  cold,  by  pressure  only,  not  by 
blows;  when  specimens  are  so  taken  and 
prepared,  the  inspector’s  report  must 
show  in  connection  with  record  of  physi¬ 
cal  tests  detailed  information  in  regard 
to  such  specimens.  Heating  of  specimen 
for  any  purpose  is  not  authorized. 

(c)  The  ^eld  strength  in  tension  shall 
be  the  stress  corresponding  to  a  perma¬ 
nent  strain  of  0.2  percent  of  the  gauge 
length. 

(1)  The  yield  strength  shall  be  deter¬ 
mined  by  either  the  "offset”  method  or 
the  "extension  under  load”  method  as 
prescribed  in  ASTM  Standard  E8-57T. 

(2)  In  using  the  "extension  under 
load”  method,  the  total  strain  (or  "ex¬ 
tension  under  load”)  corresponding  to 
the  stress  at  which  the  0.2  percent  per¬ 
manent  strain  occurs  may  be  determined 
with  sufficient  accuracy  by  calculating 
the  elastic  extension  of  the  gauge  len^ 
under  appropriate  load  and  adding 
thereto  0.2  percent  of  the  gauge  length. 
Elastic  extension  calculations  shall  be 
based  on  an  elastic  modulus  of  30,000,000. 


1  For  lots  of  30  or  less  physical  and  flatten¬ 
ing  tests  are  authorized  to  be  made  on  a  ring 
at  least  8  inches  long  cut  from  each  cylinder 
and  subjected  to  same  heat  treatment  as  tne 
finished  cylinder. 
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In  the  event  of  controversy,  the  entire 
stress-strain  diagram  shall  be  plotted 
and  the  yield  strength  determined  from 
the  0.2  percent  offset. 

(3)  For  the  purpose  of  strain  meas¬ 
urement.  the  initial  strain  shall  be  set 
while  the  specimen  is  under  a  stress  of 
13,000  pounds  per  square  inch,  the  strain 
Inmcator  reading  being  set  at  the  calcu¬ 
lated  corresponding  strain. 

(4)  Cross-head  speed  of  the  testing 
machine  shall  not  exceed  Vs  inch  per 
minute  during  yield  strength  determina¬ 
tion. 

§  78.38-17  Acceptable  results  for  physi¬ 
cal  and  flattening  tests. 

(a)  Either  of  the  following: 

(1)  Elongation  at  least  40  percent  for 
2-inch  gauge  length  or  at  least  20  per¬ 
cent  in  other  cases;  yield  strength  not 
over  73  percent  of  tensile  strength;  flat¬ 
tening  test  not  required. 

(2)  Elongation  at  least  20  percent  for 
2-inch  gauge  length  or  10  percent  in 
other  cases;  yield  strength  not  over  73 
percent  of  tensile  strength;  flattening 
required,  without  cracking,  to  6  times 
wall  thickness. 

§78.38-18  Leakage  test. 

(a)  All  spun  cylinders  and  plugged 
cylinders  (see  Notes  1  and  2)  must  be 
tested  for  leakage  by  gas  or  air  pressure 
after  the  bottom  has  been  cleaned  and 
is  free  from  all  moisture.  Pressure,  ap¬ 
proximately  the  same  as  but  no  less  than 
service  pressure,  must  be  applied  to  one 
side  of  the  flnished  bottom  over  an  area 
of  at  least  He  of  the  total  area  of  the 
bottom  but  not  less  than  %  inch  in  di¬ 
ameter,  including  the  closure,  for  at  least 
one  minute,  during  which  time  the  other 
side  of  the  bottom  exposed  to  pressure 
must  be  covered  with  water  and  closely 
examined  for  indications  of  leakage. 
Leakers  must  be  rejected.  (See  Note  1 
to  S  78.38-19.) 

Note  1:  A  spun  cylinder  Is  one  In  which 
an  end  closure  In  the  flnished  cylinder  has 
been  welded  by  the  spinning  process. 

Note  2:  A  spun  cylinder  Is  one  In  which 
a  permanent  closure  In  the  bottom  of  a 
flnished  cylinder  has  been  effected  by  a  plug. 

Note  3:  As  a  safety  precaution.  If  the 
manufacturer  elects  to  make  this  test  before 
the  hydrostatic  test,  he  should  design  his  ap¬ 
paratus  so  that  the  pressure  Is  applied  to 
the  smallest  area  practicable,  around  the 
point  of  closure,  and  so  as  to  use  the  small¬ 
est  possible  volvune  of  air  or  gas. 

§  78.38-19  Rejected  cylinders. 

(a)  Reheat  treatment  authorized; 
subsequent  thereto,  acceptable  cylinders 
must  pass  all  prescribed  tests.  Repair 
by  welding  or  spinning  is  not  authorized. 

Note  1;  Spun  cylinders  rejected  imder  the 
provisions  of  §  78.88-18  may  be  removed  from 
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the  spun  cylinder  category  by  drilling  to  re¬ 
move  defective  materisd.  tapping  and 
plugging. 

§  78.3a-20  Marking. 

.  (a)  Marking  on  each  ^  cylinder  by 
stamping  plainly  and  permanently  on 
shoulder,  top  head,  or  neck  as  follows: 

(1)  ICC-3B  followed  by  the  service 
pressure  (for  example,  ICC-3B300.  etc.). 

(2)  A^erial  *  number  and  amidentify- 
ing  symool  (letters) ;  location  *  of  num¬ 
ber  to  be  Just  below  the  ICC  mark; 
location  *  of  ssrmbol  to  be  Just  below  the 
niunber.  The  symbol  and  numbers  must 
be  those  of  purchaser,  user,  or  maker. 
The  symbol  must  be  registered  with  the 
Bureau  of  Explosives;  duplications  un¬ 
authorized. 

(3)  Inspector’s  ofQcial  mark  near 
serial  number;  date  of  test  (such  as  5-50 
for  May  1950),  so  placed  that  dates  of 
subsequent  tests  can  be  easily  added; 
and  word  "SPUN"’  or  ’‘PLUG’’  near  ICC3 
mark  when  an  end  closure  in  the  flnished 
cylinder  has  been  welded  by  the  spin¬ 
ning  process,  or  effected  by  plugging. 

(b)  Marking  stamped  into  the  side- 
walls  of  cylinders  having  a  service  pres¬ 
sure  of  150  psi  is  permitted  only  if  all 
of  the  following  conditions  are  met; 

(1)  Wall  stress  at  test  pressure  shall 
not  exceed  24,000  psi. 

(2)  Minimum  wall  thickness  shall  be 
not  less  than  0.090". 

(3)  Depth  of  stamping  shall  be  no 
greater  than  15  percent  of  the  minimum 
wall  thickness,  but  at  no  time  shall  it 
exceed  0.015". 

(4)  Maximum  outside  diameter  of 
cylinder  shall  not  exceed  5". 

(5)  Carbon  content  of  cylinder  shall 
not  exceed  0.25  percent.  If  the  carbon 
content  exceeds  0.25  percent,  the  com¬ 
plete  cylinder  must  be  normalized  after 
stamping. 

(6)  Stamping  shall  be  adjacent  to  top 
head. 

§  78.38—21  Size  of  marks. 

(a)  At  least  high  if  space  permits. 

§  78.38-22  Inspector's  report. 

(a)  Required  to  be  clear,  legible,  and 
in  following  form: 


*Ijot  numbers,  not  over  600  cylinders  in 
each  lot,  authorized  for  cylinders  not  over  2 
inches  outside  diameter  and  for  cylinders 
over  2  inches  outside  diameter  when  the 
volumetric  capacity  does  not  exceed  170 
cubic  inches. 

*  Symbol  in  front  of  or  following  the  niun¬ 
ber  with  ample  space  between  is  also  author¬ 
ized.  Other  variation  in  location  authorized 
only  when  necessitated  by  lack  of  space. 

Example: 

ICC-8B300 

1234 

XY 


,  18833 

(Place)  _ 

(Date)  _ _ 

Gas  cylinders 


Manufactured  for  _ _ Company 

Location  at _ _ _ - _ ... _ 

Manufactured  by _ Company 

Location  at  _ _ _ _ I _ 

'  Consigned  to _ _ _ Company 

Location  at _ ... _ _ _ _ _ _ 

Quantity _ 


Size  _  inches  outside  diameter  by 

_ inches  long. 

Marks  stamped  into  the  shoulder  of  the 
cylinder  are: 

Speciflcatlon  ICO- _ 

Serials  numbers _ _ _ to _ _ 

inclusive. 

Inspector’s  mark _ _ _ _ _ 

Identifying  symbol  (registered)  _ _ _ 

Test  date _ 

Tare  weights  (yes  or  no) _ _ 

Other  marks  (if  any) _ 

These  cylinders  were  made  by  process  of 


The  _  permitted 

( neckrings — f ootrings ) 

In  §  78.38-9  were  attached  by  process  of 


(welding — ^brazing) 

The  material  used  was  identified  by  the 

following  _  numbers 

(heat-purchase  order) 


The  material  used  was  verifled  as  to  chem¬ 
ical  analysis  and  record  thereof  is  attached 

hereto.  The  heat  numbers _ 

(were — were  not) 

marked  on  the  material. 

All  material,  such  as  plates,  billets  and 
seamless  tubi^,  was  inspected  and  each 
cylinder  was  inspected  both  before  and  after 
closing  in  the  ends;  all  that  was  accepted  was 
found  free  from  seams,  cracks,  laminations, 
and  other  defects  which  might  prove  in¬ 
jurious  to  the  strength  of  the  cylinder.  The 
processes  of  manufacture  and  heat  treatment 
of  cylinders  were  supervised  and  found  to 
be  efficient  and  satisfactory. 

The  cylinder  walls  were  measured  and  the 

minimum  thickness  noted  was  _ 

inch.  The  outside  diameter  was  determined 

by  a  close  approximation  to  be _ 

Inches.  The  wall  stress  was  calculated  to  be 

- pounds  per  square  inch  under  an 

internal  pressure  of  - _ _ _ _  pounds  per 

square  inch. 

Hydrostatic  tests,  flattening  tests,  tensile 
tests  of  material,  and  other  tests,  as  pre¬ 
scribed  in  speciflcatlon  No.  ICC-3B  were 
made  in  the  presence  of  the  inspector  and  all 
material  and  cylinders  accepted  were  found 
to  be  in  compliance  with  the  requirements 
of  that  speciflcatlon.  Records  thereof  are 
attached  hereto. 

I  hereby  certify  that  all  of  these  cylinders 
proved  satisfactory  in  every  way  and  comply 
with  the  requirements  of  Interstate  Com¬ 
merce  Commission  speciflcatlon  No.  3B  except 
as  follows: 

Exceptions  _ _ 


(Signed) 


Inspector 
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RULES  AND  REGULATIONS 


r 


Bboobd  or  Ohuhcai,  Axaltsis  or  Matkbul  roB  Ctlinoebs 


NnmlMnii 
Bile 


Bttachinc  B  oopy  of  the  oertiflcate. 


Tast 

No. 

Hast 

No. 

Oback 

analysia 

No. 

Cylin- 

dan 

rafm- 

sented 

(aerial 

Noa.) 

Cbamlcsl  analysis 

0 

P 

8 

81 

Mn 

N1 

Or 

• 

The  analyses  were  made  by. 


(Signed). 


(Place). 

(Date).. 


Ricobd  or  PHTsicaL  Tssn  or  Matbbial  tob  Otundbbs 
Numbered ................  to ................  indnsive. 

Bite _ _ _ _ _ indies  outside  diameter  by _ _ _ indies  long 

Made  by . .  Company 

For . . - . . . . Company 


. . .  taken  from  one  cylinder  out  of  each 

‘  . . .  lot  of  200  or  less. 

(c)  Verify  compliance  of  cyllnden 

. todusiye.  all  requirements  includlhg  mark- 

indies  outside  diameter  by . inches  long  Ings;  inspect  inside  before  ftlnsinff  in 

^eat  treatment  as 

Notb:  Any  omission  at  analyses  by  brnts,  tf  authorited,  most  be  aoooonted  for  by  notation  hereon  rnding  "^e  proper;  Obtain  samples  for  all  tests  and 
presolbed  oertifloate  of  the  manufacturer  of  material  has  been  secured,  found  satisfactory,  and  placed  on  file,"  or  by  r.hpmif-ft]  analyses ;  Witness 

tests,  verify  threads  by  wuge;  report 
volumetric  capacity  and  tare  weight  (see 
report  form)  and  minimum  thickness  of 
waU  noted. 

(d)  Render  complete  report  (5  78.39- 
21)  to  purchaser,  cylinder  maker,  and 
the  Bureau  of  Explosives. 

§  78.39-5  NickeL 

(a)  At  least  99.0  percent  pure  nickel 
plus  cobalt. 

§  7859—6  Identification  of  material. 

(a)  Required;  any  suitable  method  ex¬ 
cept  that  plates  and  billets  for  hot-drawn 
cylinders  shall  be  marked  with  heat 
number. 

§78.39-7  Defects. 

(a)  Material  with  seams,  cracks,  lami¬ 
nations,  or  other  injurious  defects,  not 
authorized. 

§  78.39-8  Manufacture. 

(a)  By  best  appliances  and  methods; 
dirt  and  scale  to  be  removed  as  necessary 
to  sifford  proper  Inspection;  no  defect  ac¬ 
ceptable  that  is  lik^y  to  weaken  the  fin¬ 
ished  cylinder  appreciably;  reasonably 
smooth  and  uniform  surfsMse  finish  re¬ 
quired.  Cylinders  closed  in  by  spinning 
process  not  authorized. 

§  78.39—9  Welding  or  brazing. 

(a)  Welding  or  brazing  for  any  purpose 
whatsoever  is  prohibited  except  that 
welding  is  authorized  for  the  attachment 
of  neckrings  and  footrings  which  are 
nonpressure  parts,  and  only  to  the  tops 
and  bottoms  of  cylinders.  Neckrings  and 
footrings  must  be  of  weldable  material, 
carbon  content  of  which  must  not  exceed 
0.25  percent  Nickel  welding  rod  must  be 
used. 

§78.39—10  Wall  thickness. 

(a)  The  wall  stress  shall  not  exceed 
15,000  pounds  per  square  inch.  Mini¬ 
mum  wall  0.100"  for  any  cylinder  over 
5"  outside  diameter. 

(b)  Calculation  must  be  made  by  the 
formula: 

_  P(lBn«+0.4d*) 

D*-d* 

where 

5=waU  stress  In  poimds  per  square  Incb; 
P= minimum  test  pressure  prescribed  for 
water  Jacket  test  or  460  pounds  per 
square  inch  whichever  is  the  greater; 
D= outside  diameter  In  inches; 
d=inside  diameter  In  Inches. 


f 

Teat  No.  | 

Oyllnden 
represented 
by  test  (Sfflal 
!  Noa.) 

Yield 
strength 
(pounds  per 
square  inch) 

Tensfle 
strength 
(pounds  per 
square  incb) 

Elongation 
(percent  in  8 
inchee) 

Rednotion  of 
area  (peroent) 

Flattening  test 

1 

1 

1 

(Signed) .. 

(Plaos). 

(Date). 


Recobo  or  Htdbostatic  Tbsts  on  Otundbbs 
Numbered . to . indusiTe. 

Site  . - . . . Inches  outside  diameter  by . . . inches  long 

Made  by . i . Company 

For  . Company 


Serial  num* 
ban  of  eyl- 
tndenteatad 
arranged  nu-  \ 
menoally  | 

Actual  test  Free- 

sure  (pounds 
|Per  square  inch) 

Total  eji ‘.u«!on 

(cubic  oenti* 
meters)  > 

Permanent  ex¬ 
pansion  (cubic 
centimeten)  > 

Percent  ratio 
i  of  permanent 
expansion  to 
total  expansion  1 

Tare  weight 
(poundv  * 

Volumetric  ca- 
paoity  1 

■  ■  ■ 

Notb:  When  spedfloattons  require  test  (or  only  1  out  of  each  lot  of  200  or  less  cylinders,  the  check  on  the  others  most 

be  Indloated  by  a  notation  hereon  reading,  “Bach  cylinder  was  subjected  to  a  preesore  oL . Iiounds  per  square 

tnob  and  showed  no  defect." 

I  If  the  are  made  by  a  method  involving  the  measurement  of  the  amount  of  liquid  forced  into  the  cylinder  by 
the  test  pressure,  then  the  basic  data,  on  wbicm  the  caloulations  are  made,  suob  as  the  pomp  foctors,  temperature  of 
liquid,  ooeffldent  of  oompreasibility  of  liquid,  etc.,  must  also  be  given. 

•  Do  not  indude  removable  cap  but  state  whetner  with  or  without  valve, 

tolerance  of  1  percent.  ^  .  ....  ...  .  .u  r. 

*  Report  approximate  maximum  and  minimum  volumetric  oapadty  (or  the  lot. 

(Signed). 


These  weights  must  be  accurate  to  a 


§  78.39  Specification  3BN ;  eeamlcM 
nickel  cylinders. 

§  78.39—1  Compliance. 

(a)  Required  in  all  details. 

§  78.39-2  Type,  size  and  service  pres¬ 
sure. 

(a)  Type  and  size.  Seamless;  not  over 
125  pounds  water  capacity  (nominal) . 

<b)  Service  pressure.^  At  least  150  to 
not  over  500  pounds  per  square  inch. 


§  78.39—3  Inspection 
where. 


by  whom  and 


*The  "service  presstire"  limits  the  use  of 
the  cylinder.  It  Is  shown  by  marks  on  cyl¬ 
inder;  for  example.  ICO-3BN400  Indicates  the 
service  pressure  as  400  pounds  per  square 
Inch. 


(a)  By  competent  inspector;  chemical 
analyses  and  tests,  as  specified,  to  be 
made  within  limits  of  the  United  States. 
Interested  inspectors  are  authorized. 

§  78.39-4  Duties  of  inspector. 

(a)  Inspect  all  material  and  reject  any 
not  complying  with  requirements. 

(b)  Verify  chemical  analysis  of  each 
heat  of  material  by  analysis  or  by  obtain¬ 
ing  certified  analysis:  Provided,  That  a 
certificate  from  the  manufacturer  there¬ 
of,  giving  sufiScient  data  to  indicate  com¬ 
pliance  with  requirements,  is  acceptable 
when  verified  by  check  anises  of  sam- 


§  78.39—11  Heat  treatment. 

(a)  The  completed  cylinders  ^ 
uniformly  and  properly  heat-trested 
prior  to  tests. 

§  78.39-12  Openings  in  cylinders  ^ 
connections  (valves,  fuse  plugs,  etc.) 
for  those  openings. 

(a)  Threads  required,  to  be  clean  cut 
even,  without  checks,  and  to  gauge. 

(b)  Taper  threads,  when  usea  w  w 
of  length  not  less  than  as  specmed  i 
American  Standard  taper  pipe  tnreaos. 
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(c)  Straight  threads  having  at  least 
6  engaged  threads  are  authorized;  to 
have  tight  fit  and  calculated  shear 
strength  at  least  10  times  the  test  pres¬ 
sure  of  the  cylinder;  gaskets  required, 
adequate  to  prevent  leakage. 

§78.39-13  Safety  devices  and  protec¬ 
tion  for  valves,  safety  devices,  and 
'  other  connections,  if  applied. 

(a)  Must  be  as  required  by  the  Inter¬ 
state  Commerce  Commission’s  regula¬ 
tions  that  apply  (see  §§  73.34(f)  and 
73.301  (i)  of  this  chapter) . 

§  78.39—14  Hydrostatic  test. 

(a)  By  water-jacket,  or  other  suitable 
method,  operated  so  as  to  obtain  ac¬ 
curate  data.  Pressure  gauge  must  per¬ 
mit  reading  to  accuracy  of  1  percent.  Ex¬ 
pansion  gauge  must  permit  reading  of 
total  expansion  to  accuracy  either  of  1 
percent  or  0.1  cubic  centimeter. 

(b)  Pressure  must  be  maintained  for 
30  seconds  and  sufQciently  longer  to  in¬ 
sure  complete  expansion.  Any  internal 
pressure  applied  after  heat-treatment 
and  previous  to  the  official  test  must  not 
exce^  90  percent  of  the  test  pressure. 
If,  due  to  failure  of  the  test  apparatus, 
the  test  pressure  cannot  be  maintained, 
the  test  may  be  repeated  at  a  pressure 
increased  by  10  percent  or  100  pounds 
per  square  inch,  whichever  is  the  lower. 

(c)  Permanent  volumetric  expansion 
must  not  exceed  10  percent  of  total 
volumetric  expansion  at  test  pressure. 

(d)  Each  cylinder  must  be  tested  to 
at  least  2  times  service  pressure. 

§  78.39—15  Flattening  test. 

(a)  Between  knife  edges,  wedge 
diaped,  60*  angle,  rounded  to  radius; 
test  1  cylinder  *  taken  at  random  out  of 
each  lot  of  200  or  less,  after  hydrostatic 
test. 

§  78.39—16  niysical  test. 

(a)  To  determine  yield  strength,  ten¬ 
sile  strength,  elongation,  and  reduction 
of  area  of  material:  Required  on  2  speci¬ 
mens  cut  from  1  *  cylinder  taken  at  ran¬ 
dom  out  of  each  lot  of  200  or  less. 

(b)  Specimens  must  be:  Gauge  length 
8  inches  with  width  not  over  IV2.  inches; 
or,  gauge  length  2  inches  with  width  not 
over  1^  inches:  Provided,  That  gauge 
length  at  least  24  times  thickness  with 
width  not  over  6  times  thickness  is  au¬ 
thorized  when  cylinder  wall  is  not  over 

inch  thick.  The  specimen,  exclusive 
of  grip  ends,  must  not  be  flattened.  Grip 
ends  may  be  flattened  to  within  one  inch 
of  each  end  of  the  reduced  section. 
When  size  of  cylinder  does  not  permit 
securing  straight  specimens,  the  speci¬ 
mens  may  be  taken  in  any  location  or 
direction  and  may  be  straightened  or 
flattened  cold,  by  pressure  only,  not  by 
blows;  when  specimens  are  so  taken  and 
prepared,  the  inspector’s  report  must 
show  in  connection  with  record  of  physi¬ 
cal  tests  detailed  information  in  regard 


For  lota  of  30  or  leas  phyalcal  and  flatten¬ 
ing  testa  are  authorized  to  be  made  on  a 
at  least  8  inches  long  cut  from  each 
cyunder  and  subjected  to  same  heat  treat¬ 
ment  as  the  flnlshed  cylinder. 
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to  such  £q)ecimens.  Heating  of  specimen 
for  any  purpose  is  not  authorized. 

(c)  The  yield  strength  in  tension  shall 
be  the  stress  corresponding  to  a  perma¬ 
nent  strain  of  0.2  percent  of  the  gauge 
length. 

(1)  The  yield  strength  shall  be  deter¬ 
mined  by  either  the  “offset”  method  or 
the  “extension  under  load”  method  as 
prescribed  in  ASTM  Standard  E8-57T. 

(2)  In  using  the  “extension  under 
load”  method,  the  total  strain  (or  “ex¬ 
tension  under  load”)  corresponding  to 
the  stress  at  which  the  0.2  percent  per¬ 
manent  strain  occurs  may  be  determined 
with  sufficient  accuracy  by  calculating 
the  elastic  extension  of  the  gauge  length 
tmder  appropriate  load  and  adding 
thereto  0.2  percent  of  the  gauge  length. 
Elastic  extension  calculations  shall  be 
based  on  an  elastic  modulus  of  30,000,000. 
In  the  event  of  controversy,  the  entire 
stress-strain  diagram  shall  be  plotted 
and  the  yield  strength  determined  from 
the  0.2  percent  offset. 

(3)  For  the  purpose  of  strain  meas¬ 
urement.  the  initial  strain  shall  be  set 
while  the  specimen  is  under  a  stress  of 
12,000  pounds  per  square  inch,  the  strain 
indicator  reading  being  set  at  the  calcu¬ 
lated  corresponding  strain. 

(4)  Cross-head  speed  of  the  testing 
machine  shall  not  exceed  inch  per 
minute  during  yield  strength  determina¬ 
tion. 

§  78.39—17  Acceptable  results  for  physi¬ 
cal  and  flattening  tests. 

(a)  Either  of  the  following: 

(1)  Elongation  at  least  40  percent  for 
2"  gauge  length  or  at  least  20  percent 
in  other  cases;  yield  point  not  over  50 
percent  of  tensile  strength;  flattening 
test  not  required. 

(2)  Elongation  at  least  20  percent  for 
2"  gauge  length  or  10  percent  in  other 
cases;  yield  point  not  over  50  percent  of 
tensile  strength;  flattening  required, 
without  cracking,  to  6  times  wall  thick¬ 
ness. 

§  78.39—18  Rejected  cylinders. 

(a)  Reheat  treatment  authorized; 
subsequent  thereto,  acceptable  cylinders 
must  pass  all  prescribed  tests.  Repair 
by  welding  not  authorized. 

§  78.39-19  Marking. 

(a)  Marking  on  each  cylinder  by 
stamping  plainly  and  permanently  on 
shoulder,  top  head,  or  neck  as  follows: 

(1)  ICC-3BN  followed  by  service  pres¬ 
sure  (for  example  ICC>-3BN400,  etc.). 

(2)  A  serial  *  number  and  an  identify¬ 
ing  sjnnbol  (letters) ;  location  *  of  num¬ 
ber  to  be  just  below  the  ICC  mark; 
location  *  of  sjnnbol  to  be  just  below  the 
number.  The  sjnnbol  and  niunbers  must 
be  those  of  purchaser,  user,  or  maker. 


iLot  numbers,  not  over  600  cylinders  In 
each  lot,  authorized  for  cylinders  not  over 
a  Inches  outside  diameter. 

*  Symbol  In  front  of  or  following  the  num¬ 
ber  with  ample  space  between  Is  also  author¬ 
ized.  Other  variation  In  location  authorized 
only  when  necessitated  by  lack  of  space. 
Example: 

ICC-8BN400 

1284 

XY 


18835 

The  sjrmbol  must  be  registered  with  the 
Bureau  of  Explosives;  duplications  unau¬ 
thorized. 

(3)  Inspector’s  official  mark,  near 
serial  number;  date  of  test  (such  as  5-50 
for  May  1950),  so  placed  that  dates  of 
subsequent  tests  can  be  easily  added. 

§  78.39—20  Size  of  marks. 

(a)  At  least  Vs"  high  if  space  permits. 

§  78.39—21  Inspector's  report. 

(a)  Required  to  be  clear,  legible,  and 
in  following  form: 

(Place)  _ 

(Date)  _ 

Gas  cylinders 


Manufactured  for _ Ck>mpany 

Location  at _ _ _ _ 

Manufaotvired  by _ Company 

Location  at _ 

Consigned  to _ Company 

Location  at _ _ 

Quantity _ 


Size _ _ _ inches  outside  diameter  by 

_ Inches  long. 

Marks  stamped  Into  the  shoulder  of  the  cyl¬ 
inder  are: 

Specification  ICC — _ _ 

Serial  numbers _ to _ Incltislve. 

Inspector’s  mark _ _ _ _ 

Identlfjdng  symbol  (registered) 

Test  date _ _ 

Tare  weights  (yes  or  no) _ _ 

Other  marks  (If  any) ... _ _ _ _ _ _ 

These  cylinders  were  made  by  process  of _ 


The _ permitted  In 

(neckrlngs — ^footrlngs) 

'  S  78.39-9  were  attached  by  process  of 
(welding-brazing) 

The  material  vised  was  Identified  by  the 

following _ numbers 

(heat-purchase  order) 


The  materlEd  used  was  verified  as  to  chem¬ 
ical  analysis  and  record  thereof  is  attached 

hereto.  The  heat  numbers _ 

(were — ^were  not) 

marked  on  the  material. 

All  material,  such  as  plates,  billets  and 
seamless  tubing,  was  inspected  and  each  cyl¬ 
inder  was  Inspected  both  before  and  after 
closing  In  the  ends;  all  that  was  accepted  was 
found  free  from  seams,  cracks,  laminations, 
and  other  defects  which  might  prove  Injiul- 
ous  to  the  strength  of  the  cylinder.  The 
processes  of  manufactvire  and  heat  treatment 
of  cylinders  were  supervised  and  found  to  be 
elDclent  and  satisfactory. 

The  cylinder  walls  were  measured  and  the 

minimum  thickness  noted  was _ Inch. 

The  outside  diameter  was  determined  by  a 

close  approximation  to  be  _ _ Inches.  The 

wall  stress  was  calculated  to  be  ....  povmds 
per  square  Inch  vmder  an  Internal  pressure 
of - pounds  per  square  inch. 

Hydrostatic  tests,  flattening  tests,  tensile 
tests  of  material,  and  other  tests,  as  pre¬ 
scribed  In  specification  No.  ICC-3B1(  were 
made  In  the  presence  of  the  Inspector  and 
all  material  and  cylinders  accepted  were 
foimd  to  be  In  compliance  with  the  require¬ 
ments  of  that  specification.  Records  thereof 
are  attached  hereto. 

I  hereby  certify  that  all  of  these  cylinders 
proved  satisfactory  In  every  way  and  comply 
with  the  requirements  of  Interstate  Com¬ 
merce  Commission  specification  No.  3BN  ex¬ 
cept  as  follows: 

Exceptions _ _ _ _ _ .... _ ....... 


(Signed)  - - 

Inspector. 
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RULES  AND  REGULAHONS 


.  p^per;  obtain  samples  for  all  tests  and 

-  check  chemical  analyses;  witness  all 

tests;  yerify  threads  by  gauge;  report 
volumetric  capacity  and  tare  weight  (see 
report  form)  and  minimum  thickness 
OompMiy  of  wall  noted. 

(d)  Render  complete  report  (S  78.40- 
22)  to  purchaser,  cylinder  maker,  and 
the  Bureau  of  Explosives. 

§  78.40-5  Steel. 

(a)  Open-hearth  or  electric  steel  of 
uniform  quality.  Content  percent  for 
the  following  not  over:  Carbon,  0.55; 
phosphorus,  0.045;  sulphur,  0.050. 

§  78.40-6  Identificatiim  of  material. 

(a)  Required;  any  stiitable  method  ex¬ 
cept  that  plates  and  billets  for  hot- 
drawn  cylinders  shall  be  marked  with 
heat  number. 

§  78.40-7  Defects. 

(a)  Material  with  seams,  cracks,  lami¬ 
nations,  or  other  injurious  defects,  not 
.....  iiudies  long  authorized. 

.....  Oompany 

_ Oompany  §  78.40—8  Manufacture. 

(a)  By  best  appliances  and  methods; 
dirt  and  scale  to  be  removed  as  necessary 
piattening  test  ^  afford  proper  inspection;  no  fissure  or 
other  defect  acceptable  that  is  likely  to 

-  weaken  the  finished  cylinder  appreci- 

.  ably;  reasonably  smooth  and  uniform 

surface  finish  required.  If  not  originally 
free  from  such  defects,  the  surface  may 

-  be  nmchined  or  otherwise  treated  to 

_  eliminate  these  defects.  The  thickness 

of  the  bottoms  of  cylinders  welded  or 
'.'."IIIIIIIIIIII  formed  by  spinning  is,  under  no  condi¬ 
tion.  to  be  less  than  two  times  the  mini¬ 
mum  wall  thickness  of  the  cylindrical 
—  inohes  long  shell;  such  bottom  thickness  to  be  meas- 

- Com^y  within  an  area  boimded  by  a  line 

-  representing  the  points  of  contact  be¬ 
tween  the  cylinder  and  floor  when  the 
Voiometrio  Cylinder  is  in  a  vertical  position. 

§  78.40-9  Welding  or  brazing. 

-  (a)  Welding  or  brazing  for  any  pur- 

. .  pose  whatsoever  is  prohibited  except  as 

— — .  follows: 

""IIIIIIIIIIII  (1)  Welding  or  brazing  is  authorized 

_ _ _ _  for  the  attachment  of  neckrings  and 

IWng  the  measurement  at  the  amomit  of  liquid  forced  into  the  cylinder  by  footringS  which  are  non-presSUre  parts, 
rhl<^  the  «^_cmattoMi«  made,  such  as  the  pump  bctora,  temperature  of  tnns  and  bottoms  of  (Wl- 


Numbered 

Site . 

Made  by  .. 

For _ 

Non:  Any  omisaloo  of  analyses  by  beats.  If  authorised,  must  be  accounted  for  by  notatlao  hereon  reading  **Tbe 
IMesorlbed  oertlfloate  at  the  manufacturer  of  material  has  been  secured,  found  satisfa^ory,  and  idaoed  on  Hie,’' or  by 
attaching  a  copy  of  the  oertilloate. 


Indies  outride  diameter  by 


Obemioal  analysis 


Obed: 

analysis 

No. 


(Sic^i^) _ 

(Place) _ 

(Date) _ 

RaooBD  or  Physical  Tists  or  Matbual  ros  Otundbbs 
.  to _ induslTe. 


Numbered 


Ind^  outside  diameter  by 


Site . 

Made  by 
For _ _ 


Cylinders 
represented 
by  {^(Serial 
Noe.) 


Yield 


Tensile 


Blongatkm 
(percent  in  8 
incbee) 


(Signed)  .. 

(Place)  .. 
(Date)  .. 

Rboobd  or  HromosTAnc  Txsrs  on  Otumdirs 


Numbered 


Indusive. 


Sise _ 

Made  by 
For . 


Inches  outside^diameter  by 


I  test  pressure,  then  the  baric  data,  on  which  the  calculations  are  made,  such  as  the  pomp  factwa,  temperature  of  j  tn.  +>10  ♦«««  anrf  nf  pvl- 

nld,  coefficient  of  ownpreeslblllty  of  Uquld,  etc.,  must  also  be  given.  Qjjjy  ^  Bottoms  01  (^1 

Do  not  Jndode  r^ovable  cap  but  state  whether  with  or  without  valve.  These  weights  most  be  accurate  to  a  indeiS  having  a  service  pressure  Of  500 

pounds  per  square  inch  or  less.  Cylin- 
. .  ders,  neckrings.  and  footrings  must  be 

made  within  limits  ol  the  United  States,  weld^We  steel,  carbon  contCTt 

Interested  Insnectors  are  authorized  which  must  not  exceed  0.25  percent 

interested  inspwtors  axe  authorized.  in  the  case  of  4130X  steel  which 

§  78.40-4  Duties  of  inspector.  may  bo  used  with  proper  welding 

(a)  Inspect  all  material  and  reject  any  procedure, 
not  cfxnplytng  with  requiremoits;  for  (2)  As  permitted  in  §  78.40-8. 

§78.40-10  WdltUckne... 

billets  to  be  inspected  after  nick  and  cold  ®  «aa 

break.  (a)  The  wall  stress  shall  not  exceed 

(b)  Verify  chemicsd  analsrsis  of  each  24,000  pounds  per  square  inch.  Mini¬ 
heat  of  material  by  analysis  or  by  mum  wall  0.090"  for  any  cylinder  over 
obtaining  certifled  analysis:  Provided,  5"  outside  diameter. 

That  a  certificate  from  the  manufacturer  (b)  Calculation  must  be  made  by  the 
thereof,  giving  sufficient  data  to  indi-  formula* 
cate  compliance  with  requirements,  is  *  ^  ^  P(1AD*+o.4(1* 

acceptable  when  verifled  by  check  anal- 
yses  of  samples  taken  from  one  cylinder  where 
out  of  each  lot  of  200  or  less.  S=wall  stress  in  poimds  per 

(c)  Verify  compliance  of  cylinders  P^mlnlmum  test  pressure  preecri^  w 

jrith  requh^mte  tocludhig  mark-  “u  me  g««w 

ings;  inspect  inside  before  closing  in  p=ouWde  diameter  in  inches; 

both  ends;  verify  heat  treatment  as  ds=  inside  diameter  in  inches. 


§  78.40  ^  Specification  3C;  seamless  steel 
cylinders. 

§  78.40-1  Compliance. 

(a)  Required  in  all  details. 

§  78.40—2  Type,  sise,  and  service  pres¬ 
sure. 

(a)  Type  and  »ize.  Seamless;  not 
over  1.000  pounds  water  capacity 
(nominal) . 

(b)  Service  pressure.*  At  least  90  to 
not  over  300  pounds  per  square  inch. 

§  78.40-3  Inspection  by  whom  and 
where. 

(a)  By  competent  inspector;  chemical 
analyses  and  tests,  as  specified,  to  be 


iThe  “sendee  pressure”  limits  the  use  of 
the  cylinder.  It  Is  shown  by  marks  on  cyl¬ 
inder;  for  example.  ICX>-SO800  Indicates  the 
service  pressure  as  800  poxmds  per  sqxiare 
Inch. 


p 

8 

Si 

Mn 

Ni 

Serlsl  Nos. 
of  eylinden 
tested,  smnged 
namerieally 

Aotoel  test 

1  preesoie 
(poondi  per 
square  iBcb) 

Total 
expenrioo 
(cable  oenti* 
meters)  > 

Permanent 
expansion 
(cable  centi¬ 
meters)  > 

Percent  ratio 
of  permanent 
expansion  to 
total  expan¬ 
sion  > 

Tare  weight 
(poands)  * 

Voiometrio 

o^^acity 

! 

i 

1 
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g7S,40->ll  Heat  treatmoil. 

(a)  The  completed  cylinders  must  be 
uniformly  and  properly  heat-treated 
prior  to  tests. 

§  78.40-12  Openings  in  cylinders  and 
c<mnections  (valves,  fuse  plugs,  etc.) 
for  those  openings. 

(a)  Threads  required,  to  be  dean  cut, 
even,  without  checks,  and  to  gauge. 

(b)  Taper  threads,  when  used,  to  be 
of  length  not  less  than  as  specified  for 
American  Standard  taper  pipe  threads. 

(c)  Straight  threads  having  at  least 
6  engaged  threads  are  authorized;  to 
have  tight  fit  and  calculated  shear 
stxeng^  at  least  10  times  the  test  pres¬ 
sure  of  the  cylinder:  gaskets  required, 
adequate  to  prevent  leakage. 

§  78.40—13  Safety  advices  and  protec¬ 
tion  for  halves,  safety  devices,  and 
other  connections,  if  applied. 

(a)  Must  be  as  required  by  the  Inter¬ 
state  Commerce  Commission’s  regula¬ 
tions  that  apply  (see  9§  73.34(f)  and 
73.301(1)  of  this  chapter). 

§  78.40-14  Hydrostatic  test. 

(a)  By  water-lacket,  or  other  suitable 
method,  operated  so  as  to  obtain  accu¬ 
rate  data.  Pressure  gauge  must  permit 
reading  to  accuracy  of  1  percent.  Ex¬ 
pansion  gauge  must  permit  reading  of 
total  expansion  to  accuracy  either  of  1 
percent  or  0.1  cubic  centimeter. 

(b)  Pressure  must  be  maintained  for 
30  seconds  and  sufficiently  longer  to  in¬ 
sure  complete  expansion.  Any  internal 
pressure  applied  after  heat-treatment 
and  previous  to  the  official  test  must  not 
exceed  90  percent  of  the  test  pressure. 
If,  due  to  failure  of  the  test  apparatus, 
the  test  pressiure  cannot  be  maintained, 
the  test  may  be  repeated  at  a  pressure 
increased  by  10  percent  or  100  pounds  per 
square  inch,  whichever  is  the  lower. 

(c)  Permanent  voliunetric  expansion 
must  not  exceed  10  percent  of  total 
volumetric  expansion  at  test  pressure. 

(d)  c;ylinders  must  be  tested  as  fol¬ 
lows:  1  cylinder  out  of  each  lot  of  200 
or  less;  to  at  least  3  times  service  pres¬ 
sure.  Others  must  be  examined  under 
pressure  of  2  times  service  pressure  and 
show  no  defect.  If  tested  cylinder  fails, 
each  cylinder  in  the  lot  may  be  tested; 
those  passing  are  acceptable. 

§78.40-15  Flattening  test. 

(a)  Between  knife  edges,  wedge 
*aped,  60*  angle,  rounded  to  ra¬ 
dius;  test  1  cylinder'  taken  at  random 
out  of  each  lot  of  200  or  less,  after  hydro¬ 
static  test. 

§  78.40-16  Physical  test. 

(a)  To  determine  yield  strength,  ten- 
*tle  strength,  elongation,  and  reduction 
of  area  of  material.  Required  on  2 
specimens  cut  from  1  *  cylinder  taken  at 
random  out  of  each  lot  of  200  or  less. 

(b)  Specimens  must  be  gauge  length 
8  Inches  with  width  not  over  inches; 
ot,  gauge  length  2  inches  with  width  not 
°^er  1^  inches;  Provided,  That  gauge 

lots  of  so  or  less  physical  and  llatten- 
^  tests  are  authonaed  to  be  made  on  a  ring 
St  leut  8  Inches  long  cut  from  each  cylinder 
subjected  to  same  heat  treatment  as  the 
cyltnddT. 
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length  at  least  24  times  thickness  with 
width  not  over  6  times  thickness  is  au¬ 
thorized  when  cylinder  wall  is  not  over 
9is  inch  thick.  The  specimen,  exclusive 
of  grip  ends,  must  not  be  fiattened.  Chip 
ends  may  be  fiattened  to  within  one  inch 
of  each  end  of  the  reduced  section.  When 
size  of  cylinder  does  not  permit  securing 
straight  specimens,  the  specimens  may 
be  taken  in  any  location  or  direction  and 
may  be  straightened  or  fiattened  cold, 
by  pressure  only,  not  by  blows;  when 
specimens  are  so  taken  and  prepared,  the 
inspector’s  report  must  show  in  connec¬ 
tion  with  record  of  physical  tests  de¬ 
tailed  information  in  regard  to  such 
specimens.  Heating  of  specimen  for  any 
purpose  is  not  authorized. 

(c)  The  3rield  strei^rth  in  tension  shall 
be  the  stress  corresponding  to  a  perma¬ 
nent  strain  of  0.2  percent  of  the  gauge 
length. 

(1)  The  shield  strength  shall  be  deter¬ 
mined  by  either  the  “offset”  method  or 
the  “extension  under  load”  method  as 
prescribed  in  ASTM  Standard  E&-57T. 

(2)  In  using  the  “extension  under 
load”  method,  the  total  strain  (or  “ex¬ 
tension  imder  load”)  corresponding  to 
the  stress  at  which  the  0.2  percent  per¬ 
manent  strain  occurs  may  be  determined 
with  sufficient  acciu*acy  by  calculating 
the  elastic  extension  of  the  gauge  length 
imder  appropriate  load  and  adding 
thereto  0.2  percent  of  the  gauge  length. 
Elastic  extension  calculations  shall  be 
based  on  an  elastic  modulus  of  30,000,- 
000.  In  the  event  of  controversy,  the 
entire  stress-strain  diagram  shall  be 
plotted  and  the  3deld  strength  deter¬ 
mined  from  the  0.2  percent  offset. 

(3)  For  the  purpose  of  strain  meas¬ 
urement,  the  initial  strain  shall  be  set 
while  the  specimen  is  under  a  stress  of 
12,000  pounds  per  square  inch,  the  strain 
indicator  reading  being  set  at  the  calcu¬ 
lated  corresponding  strain. 

(4)  Cross-head  speed  of  the  testing 
machine  shall  not  exceed  ^  inch  per 
minute  during  yield  strength  determina¬ 
tion. 

§  78.40—17  Acceptable  results  for  physi¬ 
cal  and  flattening  tests. 

(a)  Either  of  the  following: 

(1)  Elongation  at  least  40  percent  for 
2  inch  gauge  length  or  at  least  20  percent 
in  other  cases;  yield  strength  not  over 
73  percent  of  tensile  strength;  flatten¬ 
ing  test  not  required. 

(2)  Elongation  at  least  20  percent  for 
2  inch  gauge  length  or  10  percent  in 
other  cases;  3deld  strength  not  over  73 
percent  of  tensile  strength;  flattening 
required,  without  cracking,  to  6  times 
wall  thickness. 

§  78.40-18  Leakage  test. 

(a)  All  spun  cylinders  and  plugged  cyl¬ 
inders  (see  Notes  1  and  2)  must  be  tested 
for  leakage  by  gas  or  air  pressure  after 
the  bottom  has  been  cleaned  and  is  free 
from  all  moisture.  Pressure,  approxi¬ 
mately  the  same  as  but  no  less  than  serv¬ 
ice  pressure,  must  be  applied  to  one  side 
of  the  finished  bottom  over  an  area  of  at 
least  Vl6  of  the  total  area  of  the  bottom 
but  not  less  than  %  inch  in  diameter,  in 
eluding  the  closure,  for  at  least  one  min¬ 
ute,  diuring  which  time  the  other  side  of 
the  bottom  exposed  to  pressure  must  be 
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covered  with  water  and  closely  examined 
for  indications  of  leakage.  Leakers  must 
be  rejected.  (See  Note  1  S  78.40-19.) 

Non  1:  A  spun  cylinder  is  one  In  which 
an  end  cloeure  In  the  finished  cylinder  has 
been  welded  by  the  spinning  process. 

Non  2:  A  plugged  cylinder  is  one  in  which 
a  permanent  closure  in  the  bottom  of  a  fin¬ 
ished  cylinder  has  been  effected  by  a  {Uug. 

Non  8:  As  a  safety  precaution,  if  the 
manufacturer  elects  to  make  this  test  before 
the  hydrostatic  test,  he  shoiild  design  his 
apparatus  so  that  the  pressure  is  applied 
to  the  smallest  area  practicable,  around  the 
point  of  closure,  and  so  as  to  use  the  smallest 
possible  volume  of  air  or  gas. 

§  78.40—19  Rejected  cylinders. 

(a)  Reheat  treatment  authorized;  sub¬ 
sequent  thereto,  acceptable  cylinders 
must  pass  all  prescribed  tests.  Repair  by 
welding  or  spinning  is  not  authorized. 

Non  1:  Spun  cylinders  rejected  under  the 
provisions  of  §  78.40-18  may  be  removed  from 
the  spim  cylinder  category  by  driUing  to  re¬ 
move  defective  material,  tapping  and  plxig- 
glng. 

§  78.40-20  Marking. 

(a)  Marking  on  each  cylinder  by 
stamping  plainly  and  permanently  on 
shoulder,  top  head,  or  neck  as  follows: 

(1)  ICO-3C  followed  by  the  service 
pressure  (for  example  ICC-3C300,  etc.) . 

(2)  A  serial '  number  and  an  identify¬ 
ing  symbol  (letters);  location*  of  num¬ 
ber  to  be  Just  below  the  ICC  marc; 
location  *  of  sjunbol  to  be  Just  below  the 
number.  The  symbol  and  numbers  must 
be  those  of  purchaser,  user,  or  maker. 
The  symbol  must  be  registered  with  the 
Bureau  of  Explosives;  duplications  unau¬ 
thorized. 

(3)  Inspector’s  official  mark  near 
serial  number;  date  of  test  (such  as  5-50 
for  May  1950),  so  placed  that  dates  of 
subsequent  tests  can  be  easily  added;  and 
word  "SPUN"  or  “PL17G”  near  ICC  mark 
when  an  end  closure  in  the  finished  cyl¬ 
inder  has  been  welded  by  the  spinning 
process,  or  effected  by  plugging. 

§  78.40—21  Size  of  marks. 

(a)  At  least  Vi”  high  if  space  permits. 
§  78.40—22  Inspector's  report. 

(a)  Required  to  be  clear,  legible,  and 
in  following  form: 

(Place) _ 


(Date) _ 

Oas  cylinders 

Manufactured  for _ Company 

Location  at _ 

Manufactured  by _ Company 

Location  at _ _ 

Consigned  to _ Company 

Location  at _ ... _ 

Quantity _ 


Size _ inches  outside  diameter  by. 


*Lot  numbers,  not  over  600  cylinders  in 
each  lot,  authorized  for  cylinders  not  over 
2  inches  outside  diameter  and  for  cylinders 
over  2  inches  outside  diameter  when  the 
volumetric  capacity  does  not  exceed  80  cubic 
inches. 

*  Symbol  in  front  of  or  following  the  num¬ 
ber  with  ample  space  between  is  also  author¬ 
ized.  Other  variation  in  location  authorized 
only  when  necessitated  by  lack  of  space. 

Example: 

ICC-8C800 

1234 

XY 
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pounds  per  square  Ineh  under  an  Internal  g  78.41  Specificalkm  SD;  ned 

pressure  of _ pounds  per  square  inch.  crlinders. 

Hydrostatic  tests,  flattening  tests,  tensile  ^ 

tests  of  material,  and  other  tests,  as  pre-  §  78.41—1  Compliance. 

spocmcatlon  No.  lOCW  were  Required  in  aU  details, 

made  In  the  presence  of  the  Inspector  and  ^ 

all  material  and  cylinders  accepted  were  §  78.41-2  Type,  size,  and  service  pre$. 
found  to  be  In  compUanoe  with  the  require*  sure. 

ments  of  that  spedflcatlon.  Records  thereof  ,  ^  ^  . 

are  attached  hweta  Seamless;  not 

I  hereby  certify  that  all  of  these  cylinders  over  125  pounds  water  capacity  (non- 
proved  satisfactory  In  every  way  and  comply  inal) ;  closing  of  bottom  ends  by  spinning 
with  the  requirements  of  Interstate  Oom-  or  swedging  not  authorized, 
merce  Commission  specification  No.  80  except  (b)  Service  pfessure}  Must  be  480 

as  muows:  poimds  per  square  inch. 

Exceptions : _ _ _ _ 

-  g  78.41—3  Inspection  by  whom  and 

where. 

(a)  By  competent  and  disinterested 
Inspector  acceptable  to  the  Bureau  of 
Explosives:  chemical  analsrses  and  tests, 
as  specified,  to  be  made  within  limits  of 
the  United  States. 

§  78.41—4  Duties  of  inspector. 

(a)  Inspect  all  material  and  reject  any 


marked  on  the  material. 

AU  material,  such  as  plates,  bUlets  and 
seamless  tubing,  was  Inspected  and  each  cyl¬ 
inder  was  Inspected  both  before  and  after 
closing  In  the  ends;  aU  that  was  accepted 
was  found  free  from  seams,  cracks,  lamina¬ 
tions,  and  other  defects  which  might  prove 
Injtirlous  to  the  strength  of  the  cylinder. 
The  processes  of  manufacture  and  heat  treat¬ 
ment  of  cylinders  were  supervised  and  found 
to  be  efficient  and  satisfactory. 

The  cylinder  walls  were  measured  and  the 
tninimiim  thickness  noted  was  Inch. 

The  outside  diameter  was  determined  by  a 

close  apinroxlmatlon  to  be  _  Inches. 

The  waU  stress  was  calculated  to  be  - - 


(Signed) 


(Plaee) 

(Date) 


Numbered 


Made  by 


us.  or  by  billets  to  be  inspected  after  nick 

_  and  cold  break. 

(b)  Verify  chemical  analysis  of  each 
heat  of  material  by  analysis  or  by  obtain¬ 
ing  certified  analysis:  Provided,  That  a 

-  certificate  from  the  manufacturer 

Or  thereof,  giving  sufficient  data  to  indi- 

- cate  compliance  with  requirements,  is 

.  acceptable  when  verified  by  check  anal- 

.  yses  of  samples  taken  from  one  cylinder 

!  "“""II  out  of  each  lot  of  200  or  less. 

_  (c)  Verify  compliance  of  cylinders 

_  with  all  requirements  Including  mark- 

..IIIII.I.I.  ings ;  inspect  inside  before  closing  in  both 
ends;  verify  heat  treatment  as  proper; 
illlllllllll  obtain  samples  ^r  all  tests  and  check 
chemical  analyses;  witness  all  tests; 
verify  threads  by  gauge;  report  volu- 
tnchesionf  metric  capacity  and  tare  weight  (see 
*  oXwmy  form)  and  minimum  thickness  of 

I _  wall  noted.  Inspection  of  valves  and 

protection  caps  is  required. 

(d)  Render  complete  report  (§  78.41- 
21)  to  purchaser,  cylinder  maker,  and 
the  Bureau  of  Ei^losives. 

§  78.41-5  Steel. 

(a)  Open-hearth  or  electric  steel  of 
imiform  quality.  Content  percent  for 
the  following  not  over:  Carbon.  0.55; 
phosphorus,  0.045;  sulphur,  0.050. 

§  78.41—6  Identification  of  material. 

(a)  Required;  any  suitable  method 
except  that  plates  and  billets  for  hot- 
in^iom  drawn  cylinders  shall  be  marked  with 
iSSSSJ  heat  number. 

-  §78.41-7  Defects. 

_  (a)  Material  with  seams,  cracks,  lami- 

^ty**^  nations,  or  other  injurious  defects,  not 
authorized. 

§  78.41-8  Manufacture. 

IIIIIIIIIIII  (a)  By  best  appliances  and  methods; 
IIIIIIIIIIII  scale  to  be  removed  as  necessary 

.  to  afford  proper  inspection;  no  defect 

otben  mmt  acceptable  that  is  likely  to  weaken  ffie 
s  per  sqosre  finished  cylinder  appreciably;  reasonably 

*The  “service  pressure”  limits  the  use  of 


Obemlcal  analysta 


The  snalysee  were  made  by 


Induslve. 


Nombered 


indies  oatside  diameter  by 


sue . 

Made  by 
For _ 


TeosOe 
■tiength 
(pounds  per 
square  inch) 


Yldd 


Cylinders 
iWiresented 
by  test  (Serial 
Noe.) 


Elongation 
(percent  in  8 
indies) 


Rednetion  ot 
area  (percent) 


Flattening  test 


(Signed)  ... 

(Place)—. 
(Date) _ 

Rxcozn  or  Htdbostatic  Txsts  on  Otumdbbs 


Numbered 

Siae . 

Made  by  .. 
For . 


. to . induslTe. 

inobee  outside  diameter  by ... 


Berlal  num¬ 
bers  of  cyl¬ 
inders  tested 
arranged  nn-  | 
merically  j 

Aetna!  test  pres- 
1  sure  (pounds 
Iper  square  inch) 

Total  expansion 
(cubic  centi¬ 
meters;  i 

Permanent  ex¬ 
pansion  (cubic 
centimeters)  > 

Percent  ratio 
of  permanent 
expansion  to 
totwexpao8ion> 

Tare  weight 
(pounds)  > 

Volumetric  ca- 
padty  * 

! 

* - ' 

Heat^ 

No. 

Obedc 

analysis 

No. 

O^ln- 

ders 

repre¬ 

sented 

(serial 

Noe.) 

J 
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gnooth  and  uniform  surface  finish 

regulred. 

(b)  Extension  ring:  Top  end  of  cyl¬ 
inder  over  5''  outside  diameter  must  be 
fitted  with  section  of  tubing  shrunk  on. 
not  welded  to  cylinder,  and  extending  at 
least  4"  below  shoulder  and  above  neck; 
thickness  of  ring  as  prescribed  for  cyl¬ 
inder  wall;  drain  holes  required. 

(c)  Valve  and  protection  cap  of  metal 
substantially  noncorrodlble. 

(d)  Valve  body  and  other  parts  sub¬ 
ject  to  gas  pressure  when  closed  to  be  of 
forged,  drawn,  or  extruded  metal.  Plug 
instead  of  valve  is  authorized. 

(e)  Protection  cap  must  be  at  least 
thick,  gas  tight,  with  faced  seat 

for  gasket,  and  with  United  States  stand¬ 
ard  form  thread;  it  must  not  project 
beyond  extension  ring. 

(f)  Assembly  of  valves  to  cylinder: 
Selective  method  required  so  that  at  least 
1  thread  is  left  disengaged  when  screwed 
home.  Efficient  luting  material  required. 
Assembly  by  shippers  is  permitted  with¬ 
out  supervision  by  inspector. 

§  78.41-9  Welding  or  brazing. 

(a)  Welding  or  brazing  is  authorized, 
but  only  for  the  sealing  of  neckrings 
which  must  be  threaded  on  the  external 
neck  of  cylinders  of  not  over  500  cubic 
Inches  capacity.  Cylinders  Mid  neck- 
rings  must  be  weldable  steel,  the  carbon 
content  of  which  must  not  exceed  0.25 
percent  except  that  the  use  of  4130X 
steel  is  authorized.  The  weld  free  from 
moisture  must  be  tested  with  gas  or  air 
at  not  less  than  800  pounds  per  square 
inch, 

§  78.41-10  Wall  thickneM. 

(a)  The  wall  stress  shall  not  exceed 
16,000  pounds  per  square  inch.  Mini¬ 
mum  wall  0.100"  for  any  cylinder  over 
5"  outside  diameter. 

(b)  Calculation  must  be  made  by  the 
formula: 

-  P(15D*+0.4(P) 

D*-d» 

where 

5= wall  stress  in  pounds  per  square  Inch; 
P=800  pounds  per  square  Inch; 
i)= outside  diameter  In  Inches; 

(1= Inside  diameter  In  Inches. 

§78.41-11  Heat  treatment. 

(a)  The  completed  cylinders  must  be 
uniformly  and  properly  heat-treated 
prior  to  tests. 

§  78.41-12  Openings  in  cylinders  and 
connections  (valves,  fuse  plugs,  etc.) 
for  those  openings. 

(a)  Threads  required  to  be  clean  cut, 
even,  without  checks,  and  to  gauge. 

(b)  Taper  threads,  when  used,  to  be  of 
length  not  less  than  as  specified  for 
American  Standard  taper  pipe  threads. 

§  78.41-13  Safety  devices  and  protec¬ 
tion  for  valves,  safety  devices,  and 
other  connections,  if  applied. 

(a)  Must  be  as  required  by  the  Inter¬ 
state  Commerce  Commission’s  regmla- 
tiom  that  apply  (see  §§  73.34(1)  and 
73.301  (i)  of  this  chapter). 


§  78.41—14  Hydrostatic  test. 

(a)  By  water-jacket,  or  other  suitable 
method,  operated  so  as  to  obtain  accu¬ 
rate  data.  Pressure  gauge  must  permit 
reading  to  accuracy  of  1  percent.  Ex¬ 
pansion  gauge  must  permit  reading  of 
total  expansion  to  accuracy  either  of  1 
percent  or  0.1  cubic  centimeter. 

(b)  Pressure  must  be  maintained  for 
30  seconds  and  sufficiently  longer  to  in¬ 
sure  complete  expansion.  Any  internal 
pressure  applied  after  heat-treatment 
and  previous  to  the  official  test  must  not 
exceed  90  percent  of  the  test  pressure. 
If.  due  to  failure  of  the  test  apparatus, 
the  test  pressure  cannot  be  maintained, 
the  test  may  be  repeated  at  a.pressiire 
increased  by  10  percent  or  100  pounds 
per  square  inch,  whichever  is  the  lower. 

(c)  Permanent  volumetric  expansion 
must  not  exceed  10  percent  of  total 
volumetric  expansion  at  test  pressure. 

(d)  Each  cylinder  must  be  tested  to 
at  least  5/3  times  service  pressure. 

§  78.41—15  Flatt^ing  test. 

(a)  Between  knife  edges,  wedge 
shaped,  60*  angle,  rounded  to 
radius;  test  1  cylinder*  taken  at  random 
out  of  each  lot  of  200  or  less,  after  hydro¬ 
static  test. 

§  78.41—16  Physical  test. 

(a)  To  determine  yield  strength,  ten¬ 
sile  strength,  elongation,  and  reduction 
of  area  of  material.  Required  on  2  speci¬ 
mens  cut  from  1  *  cylinder  taken  at  ran¬ 
dom  out  of  each  lot  of  200  or  less. 

(b)  Specimens  must  be:  Gauge  length 
8  inches  with  width  not  over  1^  inches; 
or,  gauge  length  2  Inches  with  width  not 
over  1^  inches;  provided,  that  gauge 
length  at  least  24  times  thickness  wiUi 
width  not  over  6  times  thickness  is  au¬ 
thorized  when  cylinder  wall  is  not  over 

inch  thick.  The  specimen,  exclusive 
of  grip  ends,  must  not  be  flattened. 
Grip  ends  may  be  flattened  to  within  one 
inch  of  each  end  of  the  reduced  section. 
When  size  of  cylinder  does  not  permit 
securing  straight  specimens,  the  speci¬ 
mens  may  be  taken  in  any  location  or 
direction  and  may  be  straightened  or 
flattened  cold,  by  pressure  only,  not  by 
blows;  when  specimens  are  so  taken  and 
prepared,  the  inspector’s  report  must 
show  in  connection  with  record  of 
physical  tests  detailed  Information  in 
regard  to  such  specimens.  Heating  of 
specimen  for  any  purpose  is  not 
authorized. 

(c)  The  3deld  strength  in  tension  shall 
be  the  stress  corresponding  to  a  perma¬ 
nent  strain  of  0.2  percent  of  the  gauge 
length. 

(1)  The  yield  strength  shall  be  deter¬ 
mined  by  either  the  “offset”  method  or 
the  “extension  xmder  load”  method  as 
prescribed  in  ASTM  Standard  E&-57T. 

(2)  In  using  the  “extension  under 
load”  method,  the  total  strain  (or  “ex- 


*  For  lots  of  30  or  less,  physical  and  flatten¬ 
ing  tests  are  authorized  to  be  made  on  ajring 
at  least  8  inches  long  cut  from  each  cylinder 
and  subjected  to  same  beat  treatment  as  the 
finished  cylinder. 


tension  imder  load”)  corresponding  to 
the  stress  at  which  the  0.2  percent  per¬ 
manent  strain  occurs  may  be  determined 
with  sufficient  accuracy  by  calculating 
the  elastic  extension  of  the  gauge  length 
imder  appropriate  load  and  adding 
thereto  0.2  percent  of  the  gauge  length. 
Elastic  extension  calculations  shaU  be 
based  on  an  elastic  modulus  of  30,000,000. 
In  the  event  of  controversy,  the  entire 
stress-strain  diagram  shall  be  plotted 
and  the  jdeld  strength  determined  from 
the  0.2  percent  offset. 

(3)  For  the  purpose  of  strain  measure¬ 
ment,  the  initial  strain  shall  be  set  while 
the  specimen  is  under  a  stress  of  12,000 
pounds  per  square  inch,  the  strain  indi¬ 
cator  reading  being  set  at  the  calculated 
corresponding  strain. 

(4)  Cross-head  speed  of  the  testing 
machine  shall  not  exceed  Ve  inch  per 
minute  during  yield  strength  determina¬ 
tion. 

§  78.41—17  Acceptable  results  for  physi¬ 
cal  and  flattening  tests. 

(a)  Either  of  the  following: 

(1)  Elongation  at  least  40  percent  for 
2  inch  gauge  length  or  at  least  20  percent 
in  other,  cases;  srield  strength  not  over 
73  percent  of  tensile  strength;  flattening 
test  not  required. 

(2)  Elongation  at  least  20  percent  for 
2  inch  gauge  length  or  10  percent  in 
other  cases;  yield  strength  not  over  73 
percent  of  tensile  strength;  flattening 
test  is  required,  without  cracking,  to  4 
times  wall  thickness. 

§  78.41—18  Rejected  cylinders. 

(a)  Reheat  treatment  authorized;  sub¬ 
sequent  thereto,  acceptable  cylinders 
must  pass  all  prescribed  tests.  Repair 
by  welding  is  not  autiiorized. 

§  78.41—19  Marking. 

(a)  Marking  on  each  cylinder  by 
stamping  plainly  and  permanently  on 
shoulder,  top  head,  or  neck,  and  also  on 
extoision  ri^,  as  follows: 

(1)  ICC-3D480. 

(2)  A  serial  *  number  and  an  identify¬ 
ing  ssrmbol  (letters) ;  location*  of  num¬ 
ber  to  be  just  below  the  ICC  mark; 
location  *  of  s3mibol  to  be  just  below  the 
number.  The  symbol  and  niunbers  must 
be  those  of  purchaser,  user,  or  maker. 
The  symbol  must  be  registered  with  the 
Bureau  of  Explosives;  duplications 
unauthorized. 

(3)  Inspector’s  official  mark  near  serial 
number;  date  of  test  (such  as  5-50  for 
May  1950) ,  so  placed  that  dates  of  sub¬ 
sequent  tests  can  be  easily  added. 

§  78.41—20  SLse  of  marks. 

(a)  At  least  high  if  space  permits. 


^Lot  numbers,  not  over  500  cylinders  In 
each  lot,  authorized  tea  cylinders  not  over  2 
inches  outside  diameter. 

*  Symbol  in  front  of  or  following  the  nxim- 
ber  with  ample  space  between  is  also  author¬ 
ized.  Other  variation  in  location  authorized 
only  when  necessitated  by  lack  of  space. 

Example: 

ICO-8D480 

1234 

XY 
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(e)  Verify  compliance  of  cylinders 
vitb  reqiiirements  including  mark-  ^ 
logs;  inspect  inside  before  closing  in  both  * 
ends;  ?eri^  heat  treatment  as  proper; 
obtaiD  samples  for  all  tests  and  check 
chemical  aimlyses;  witness  all  tests;  ver¬ 
ify  threads  by  gauge;  report  volumetric 
capacity  and  tare  weight  (see  report 
form)  and  minimum  thickness  of  wall 
noted. 

(d)  Render  complete  report  (9  78.42- 
15)  to  purchaser,  cylinder  maker,  and 
the  Bureau  of  Explosives. 

§  78.42-5  Steel. 

(a)  Open-hearth  or  electric  steel  of 
uniform  quality.  Content  percent  for 
the  following  not  over:  Carbon.  0.55; 
phosphorus,  0.045;  sulphur,  0.050. 

§78.42-6  Idratification  of  steel. 

(a)  Required;  any  suitable  method. 

§  78.42-7  Defects. 

(a)  Material  with  seams,  cracks,  lami¬ 
nations,  or  other  injurious  defects,  not 
authorized. 

§  78.42-8  Manufacture. 

(a)  By  best  appliances  and  methods; 
dirt  and  sctde  to  be  removed  as  necessary 
to  afford  proper  inspection;  no  defect  ac¬ 
ceptable  that  is  likely  to  weaken  the  fin¬ 
ished  cyclinder  appreciably;  reasonably 
smooth  and  uniform  surface  finish  re¬ 
quired.  The  thlckne^  of  the  spun  bot¬ 
tom  is,  under  no  condition,  to  be  less 
than  two  times  the  minimum  wall  thick¬ 
ness  of  the  cylindrical  shell;  such  bottom 
i  Uiicbiess  to  be  measured  within  an  area 
I  bounded  by  a  line  representing  the  points 
of  contact  between  the  cylinder  and  fioor 
when  the  cylinder  is  in  a  vertical  position. 

§  78.42-9  Openings  in  cylinders  and 
connections  (valves,  fuse  plugs,  etc.) 
for  those  openings.  ' 

(a)  Threads  requL’ed,  to  be  clean  cut, 
even,  without  checks,  and  to  gauge. 

(b)  Taper  threads,  when  used,  to  be  of 
length  not  less  than  as  specified  for 
American  Standard  taper  pipe  threads. 

(c)  Straight  threads  having  at  least 
4  engaged  threads  are  authorized;  to 
have  tight  fit  and  calculated  shear 
strength  at  least  10  times  the  test  pres¬ 
sure  of  the  cylinder;  gaskets  required, 
adequate  to  prevent  leakage. 

§  78.42-10  Safety  devices  and  protec¬ 
tion  for  valves,  safety  devices,  and 
other  connections,  if  applied. 

(a)  Must  be  as  required  by  the  Inter¬ 
state  Commerce  Commission’s  regula¬ 
tions  that  apply  (see  §§  73.34(f)  and 
^3.301  (i)  of  this  chapter). 

§78.42-11  Hydrostatic  test. 

(a)  Cylinders  must  be  tested  as  fol¬ 
lows: 

(1)  One  cylinder  out  of  each  lot  of  500 
or  less  to  be  subjected  to  hydrostatic 
presure  of  6,000  pounds  per  square  inch 
or  higher. 

(2)  The  cylinder  referred  to  in  sub- 
Wtagraph  (i)  of  this  paragraph  shall 
Durst  at  a  pressure  higher  than  6,000 
pounds  per  square  inch  without  frag¬ 


menting  or  otherwise  showing  lack  of 
ductility,  or  shall  hold  a  pressure  of 
12,000  poimds  per  square  inch  for  30 
seconds  without  bursting,  in  which  case 
it  shall  be  subjected  to  a  fiattening  test 
without  cracking  to  six  times  wall  thick¬ 
ness  between  knife  edges,  wedge  shaped. 
60  degree  angle,  rounded  out  to  Yu  inch 
radius. 

Note  1:  Inspector’s  report  shall  be  suitably 
changed  to  show  results  of  latter  alternate 
and  flattening  test. 

(3)  Other  cylinders  must  be  examined 
under  pressure  of  at  least  3,000  pounds 
per  square  inch  and  not  to  exceed  3,600 
poimds  per  square  inch  and  show  no  de¬ 
fect.  The  pressure  must  be  maintained 
for  at  least  30  seconds  and  sufficiently 
longer  to  insure  complete  examination. 

§  78.42—12  Leakage  test. 

(a)  All  spun  cylinders  and  plugged 
cylinders  (See  Notes  1  and  2)  must  be 
tested  for  leakage  by  gas  or  air  pressure 
after  the  bottom  has  been  cleaned  and 
is  free  from  all  moisture.  Pressure,  ap¬ 
proximately  the  same  as  but  no  less  than 
service  pressure,  must  be  applied  to  one 
side  of  the  finished  bottom  over  an  area 
of  at  least  Viq  of  the  total  area  of  the 
bottom  but  not  less  than  %  inch  in  di¬ 
ameter,  including  the  closure,  for  at  least 
one  minute,  during  which  time  the  other 
side  of  the  bottom  exposed  to  pressure 
must  be  covered  with  water  and  closely 
examined  for  indications  of  leakage. 
Leakers  must  be  rejected.  (See  Note  1 
to  §  78.42-13.) 

Notb  1 :  A  spun  cylinder  is  one  In  which  an 
end  closure  In  the  flnlshed  cylinder  has  been 
welded  by  the  spinning  process. 

Notk  2:  A  plugged  cylinder  is  one  in  which 
a  permanent  closure  in  the  bottom  of  a 
flnlshed  cylinder  has  been  effected  by  a  plug. 

Non  3 :  As  a  safety  precaution,  if  the  man¬ 
ufacturer  elects  to  make  this  test  before  the 
hydrostatic  test,  he  should  design  his  ap¬ 
paratus  so  that  the  pressure  is  applied  to  the 
smallest  area  practicable,  around  the  point  of 
closure,  and  so  as  to  use  the  smallest  possible 
volume  of  air  or  gas. 

§  78.42—13  Rejected  cylinders. 

(a)  Reheat  treatment  authorized;  sub¬ 
sequent  thereto,  acceptable  cylinders 
must  pass  all  prescribed  tests.  Repair  by 
welding  or  spinning  is  not  authorized. 

Non  1 :  Spun  cylinders  rejected  imder  the 
provisions  of  §  78.42-12  may  be  removed  from 
the  spun  cylinder  category  by  drilling  to 
remove  defective  material,  tapping  and 
plugging. 

§  78.42-14  Marking. 

(a)  Marking  on  each  cylinder  by 
stamping  plainly  and  permanently  as 
follows: 

(1)  ICO-3E1800. 

(2)  An  identifsring  symbol  (letters); 
location  to  be  just  following  or  below  the 
ICX?  mark.  The  symbol  must  be  that  of 
purchaser,  user  or  maker.  The  symbol 
must  be  registered  with  the  Bureau  of 
Explosives;  duplications*  unauthorized. 

Example: 


(3)  Date  of  test  (such  as  5-50  for 
May  1950). 

§  78.42—15  Inupector*8  report. 

(a)  Required  to  be  clear,  legible,  and 
in  following  form: 

(Place) _ 

(Date) _ 

Steel  gas  cylinders 


Manufactured  for _ Cksmpany 

Zxx^ation  at _ _ _ _ 

Manufactured  by _ Ck>mpany 

Location  at _ 

Consigned  to _ _ _ Company 

Location  at _ 

Quantity _ - _ - 


Size _ inches  outside  diameter  by _ 

inches  long 

Marks  stamped  into  the  shoulder  of  the  cyl¬ 
inder  are: 

Speciflcation  ICO — 3E1800 

Serial  numbers. -to.. inclusive  (if  num¬ 
bered). 

Identifying  symbol  (registered) _ _ 

Test  date _ _ _ 

These  cylinders  were  made  by  process  of.. 


The  steel  used  was  identifled  by  the  following 

_ numbers _ - _ 

(heat-purchase  order) 

The  steel  used  was  verifled  as  to  chemical 
analysis  and  record  thereof  is  attached 
hereto. 

All  material,  such  as  plates,  billets,  and 
seamless  tubing,  was  inspected  and  each 
cylinder  was  inspected  both  before  and  after 
closing  in  the  ends;  aU  that  was  accepted  was 
found  free  from  seams,  cracks,  laminations, 
and  other  defects  which  might  prove  injuri¬ 
ous  to  the  strength  of  the  cylinder.  The 
processes  of  manufacture  and  heat  treat¬ 
ment  were  supervised  and  found  to  be  effi¬ 
cient  and  satisfactory. 

The  cylinder  walls  were  measured  and  the 

minimum  thickness  noted  was _ inch. 

The  tare  weight  per  cylinder  without  valve 

is _ (approx.).  The  volumetric  capacity 

per  cylinder  is _ (approx.). 

Each  and  every  cylinder  was  properly 
tapped  with  a  taper  thread;  the  threads 
were  inspected  and  found  to  be  clean-cut,  of 
proper  length,  and  correct  as  to  gauge. 

One  flnlshed  cylinder  out  of  each  lot  of 
500  or  less  was  taken  at  random  and  burst 
by  Int^ior  pressure  with  the  following 
results: 


Date  of  test 


Pressure  at  which  cylinder  ruptured 


Each  and  every  cylinder  with  bottom 
closed  in  by  spinning  was  subjected  to  an 
Interior  gas  pressure  of  at  least  1,800  pounds 
per  square  inch  and  showed  no  leakage. 

Each  and  every  cylinder  was  subjected  to 
an  Interior  pressure  of  at  least  3,000  pounds 
per  square  inch  and  showed  no  defect. 

I  hereby  certify  that  all  of  these  cylinders 
proved  satisfactory  in  every  way  and  comply 
with  the  requirements  of  Interstate  Com¬ 
merce  Commission  speciflcation  No.  3E  except 
as  follows: 

Exceptions _ _ 


ICC-3E1800 

XY 


(Signed) 


(Inspector) 
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RUUES  AND  RCGUIATIONS 


Racoso  or  Ohxiiical  Axaltiu  or  Stssl  ros  Ctuhdbm 


Nnmb«r _ ... _ to . 

SiM _ 

Mode  by _ _ ... 

Por _ 


....  tndoslTe. 

oatalde  dtometer  by^. . . . . Inchea  long 

- - — t.. _ _ Company 

. . . . . . Company 


Test 

No. 

Heat 

No. 

Ohsdi 

analysis 

No. 

repre¬ 

sented 

Serial 

Noe. 

Obemieal  analysis 

0 

P 

8 

81 

Mn 

N1 

Cr 

, 

■ 

The  analyses  were  made  b 


(Plaoe) 

iDate). 


1) - 

) . . 

— 

I 

1 

1 

f 

1 

1 

• 

:  1 

1 _ 

Bccoro  or  Phtskal  Tuts  or  Matuul  ron  Otundxbs 
Nombered  . . to . Indoslve. 

Site _ _ _ _ inofaes  oatside  diameter  by . inches  long 

Made  by  .... _ ...... _ ... _ .... _ ..... _ _ _ _ _ Company 

For - - - - - - - O^pany 


Test  No. 

Oylindars 
represented 
by  test  (serial 
Nos.) 

Yield 
strength 
(pounds  per 
square  tneb) 

Tensile 
strength 
(pounds  per 
square  inch) 

Elongation 
(percent  in  8 
ind>es) 

Reduction  of 
area  (percent) 

Flattening  test 

(Signed). 

(Place).. 

(Date).. 


Rccobd  or  Htdbostatic  Tarn  on  CruNnaas 
Nombered . . . to _ _  Inoluslye. 

Siae _ _ _ inches  outside  diameter  by _ inches  long 

Made  by ..... _ _ _ _ _ _ _ ....... _ Company 

For  — .............. - ...... — ..... - - - - - - ....  O^pany 


Serial  num¬ 
bers  of  eyl-  ' 
inders  tested 
arranged  nu- 
menoally 

Act  ual  test  pres¬ 
sure  (pounds 
per  square  inch) 

Total  expansion 
(cubic  centi¬ 
meters)  > 

Permanent  ex¬ 
pansion  (cubic 
centimeters)  > 

Percent  ratio 
of  permanent 
expansion  to 
total  expansion  1 

Tare  weight 
(pounds)  > 

Volumetric  ca¬ 
pacity 

Nora:  When  speciflcationsreqaire  test  (or  onlv  l  oot  of  each  lot  of  200  or  less  cylinders,  the  check  on  the  others  most 

be  indicated  by  a  notatkm  hereon  reading,  “Eadi  cylinder  was  subjected  to  a  pressure  of _ pounds  per  square 

Indi  and  showed  no  defect." 

>  If  the  tests  are  made  by  a  method  involvine  the  measurement  of  the  amount  of  liquid  forced  into  the  cylinder  hy 
the  test  pressure,  then  the  basic  data,  on  whlcn  the  calculations  are  made,  such  as  the  pump  factors,  temperatura  of 
liquid,  ooelQcient  of  compressibility  of  liquid,  etc.,  must  also  be  given. 

>  Do  not  include  removable  cap  but  state  whether  with  or  without  valve.  These  weights  must  be  accurate  to  a 
tolerance  of  1  percent. 

(Signed) . 


§  78.43  Specification  3A480X;  aeamleas 
steel  cylinders. 

§  78.43—1  Compliance. 

(a)  Required  In  all  details. 

§  78.43-2  Type,  size,  and  'service  pres¬ 
sure. 

(a)  Type  and  size.  Seamless,  having 
not  more  than  278  poxmds  nominal 
water  capacity. 

(b)  Service  pressure.'  480  pounds  per 
square  inch. 

§  78.43—3  Inspection  by,  whom  and 
where. 

(a)  By  competent  and  disinterested 
inspector  acceptable  to  the  Bureau  of 


(Piaoa) - -  proper;  obtain  samples  for  all  tests  and 

. . .  check  chemical  analyses;  witness  all 

tests;  verify  threads  by  gauge;  report 
vdlumetric  capacity  and  tare  weight  (see 
report  form)  and  minimum  thickness  of 
wsdl  noted. 

•  (d)  Render  complete  report  ($78.43- 
22)  to  purchaser,  cylinder  maker,  and 
the  Bureau  of  Explosives. 

§  78.43-5  SteeL 

(a)  Open-hearth  or  electric  steel  of 
uniform  quality.  Content  percent  for 
the  following  not  over:  carbon,  0.40; 
phosphorus,  0.045;  sulphur,  0.050. 

§  78.43—6  Identification  of  material. 

(a)  Required;  any  suitable  method  ex¬ 
cept  that  plates  and  billets  for  hot-dravn 
cylinders  shall  be  marked  with  heat  num¬ 
ber. 

§78.43-7  Defects. 

(a)  Material  with  seams,  cracks,  lami¬ 
nations,  or  other  injurious  defects,  not 
authorized. 

§  78.43—8  Manufacture. 

(a)  By  best  appliances  and  methods; 
dirt  and  scale  to  be  removed  as  necessary 
to  afford  proper  inspection;  no  fissure 
or  other  defect  acceptable  that  is  likely 
to  weaken  the  finished  cylinder  appre¬ 
ciably;  reasonably  smooth  and  uniform 
surface  finish  required.  If  not  originally 
free  from  such  defects,  the  surface  may 
be  machined  or  otherwise  treated  to 
eliminate  these  defects.  The  thickness 
of  the  bottoms  of  cylinders  welded  or 
formed  by  spinning  is,  under  no  condi¬ 
tion,  to  be  less  than  two  times  the  mini¬ 
mum  wall  thickness  of  the  cylindrical 
shell;  such  bottom  thicknesses  to  be 
measured  within  an  area  boimded  by  a 
line  representing  the  points  of  contact 
between  the  cylinder  and  floor  when  the 
cylinder  is  in  a  vertical  position. 

§  78.43—9  Neckrings  and  footrings. 

(a)  Welding  for  any  purpose  whatso¬ 
ever  is  prohibited  except  as  follows: 

(1)  Welding  is  authorized  for  the  at¬ 
tachment  of  neckrings  and  footrings 
which  are  nonpressure  parts,  and  only  to 
the  tops  and  bottoms.  Cylinders,  neck¬ 
rings,  and  footrings  must  be  made  of 
weldable  steel,  carbon  content  of  which 
must  not  exceed  0.25  percent. 

(2)  As  permitted  in  §  78.43-8. 

Nora  1:  Cylinders  uaed  solely  In  anhydroM 
ammonia  service  may  have  a  %  Inch  dlsm- 
eter  bar  welded  within  their  concave  bot¬ 
toms  in  accordance  with  the  foregoing  re¬ 
quirements. 

§  78.43—10  Wall  thickness. 

(a)  Minimum  wall  0.100"  for  any  cyl¬ 
inder  over  5"  outside  diameter.  Wall 
stress  shall  not  exceed  40,000  pounds  per 
square  inidi. 

(b)  Calculation  must  be  made  by  the 
formula: 

P(lJD*+0.4d*) 


iThe  “service  pressure"  limits  the  use  of 
the  cylinder.  It  is  shown  by  marks  on  cyl¬ 
inder;  tor  example,  ZCC-8A480X  indicates 
the  service  presstue  as  480  pounds  per  square 
Inch. 


Explosives;  chemical  analyses  and  tests, 
as  specified,  to  be  made  within  limits  of 
the  United  States. 

§  78.43—4  Duties  of  inspector. 

(a)  Inspect  all  material  and  reject  any 
not  complsring  witn  requirements:  for 
cylinders  made  by  billet-piercing  process, 
billets  to  be  inspected  after  nick  and 
cold  break. 

(b)  Verify  chemical  analysis  of  each 
heat  of  material  by  analyrsis  or  by  ob¬ 
taining  certified  analysis:  Provided,  That 
a  certificate  from  the  manufacturer 
thereof,  giving  sufficient  data  to  indicate 
compliance  with  requirements,  is  accept¬ 
able  when  verified  by  check  analyses  of 
samples  taken  from  one  cylinder  out  of 
each  lot  of  200  or  less. 

(c)  Verify  compliance  of  cylinders 
with  all  requirements  including  mark¬ 
ings;  inspect  inside  before  closing  in 
both  ends;  verify  heat  treatment  as 


8=- 


whera 

5=wall  stress  In  pounds  per  square  in«*» 
P=800  pounds  per  square  Inch; 

D= Outside  diameter  in  Inches. 
d= inside  diameter  In  Inches. 
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§  78.43—11  Heat  treatment. 

(a)  The  completed  cylinders  must  be 
uniformly  and  properly  heat-treated 
prior  to  tests. 

§  78.43—12  Openings  in  cylinders  and 
connections  (valves,  fuse  pings,  etc.) 
for  those  openings. 

(a)  Threads  required,  to  be  clean  cut. 
even,  without  checks,  and  to  gauge. 

(b)  Taper  threads,  when  used,  to  be  of 
length  not  less  than  as  specified  for 
American  Standard  taper  pipe  threads. 

(c)  Straight  threads  having  at  least  6 
engaged  threads  are  authorized;  to  have 
tight  fit  and  calculated  shear  strength  at 
least  10  times  the  test  pressiure  of  the 
cylinder;  gaskets  required,  adequate  to 
prevent  leakage. 

§  78.43—13  Safety  devices  and  protec¬ 
tion  for  valves,  safety  devices,  and 
other  connections,  if  appliecL 

(a)  Devices  must  be  as  required  by  the 
Interstate  Conunerce  Commission’s  reg¬ 
ulations  that  apply  (see  SS  73.34(f)  and 
73.301  (i)  of  this  chapter). 

§  78.43—14  Hydrostatic  test. 

(a)  By  water-jacket,  or  other  suitable 
method,  operated  so  as  to  obtain  accu¬ 
rate  data.  Pressure  gauge  must  permit 
reading  to  accuracy  of  1  percent.  Ex¬ 
pansion  gauge  must  permit  reading  of 
total  expansion  to  accuracy  either  of  1 
percent  or  0.1  cubic  centimeter. 

(b)  Pressure  must  be  maintained  for 
30  seconds  and  sufficiently  longer  to  in¬ 
sure  complete  expansion.  Any  internal 
pressure  applied  after  heat-treatment 
and  previous  to  the  official  test  must  not 
exceed  90  percent  of  the  test  pressure. 
If,  due  to  failure  of  the  test  apparatus, 
the  test  pressure  cannot  be  maintained, 
the  test  may  be  repeated  at  a  pressure 
increased  by  10  percent  or  100  pounds 
per  square  inch,  whichever  is  the  lower. 

(c)  Permanent  volumetric  expansion 
must  not  exceed  10  percent  of  total  volu¬ 
metric  expansion  at  test  pressure. 

(d)  Each  cylinder  must  be  tested  to 
at  least  5/3  times  service  pressure. 

§  78.43—15  Flattening  test. 

(a)  Between  knife  edges,  wedge 
shaped,  60*  angle,  rounded  to  ra¬ 
dius;  test  1  cylinder*  taken  at  random 
out  of  each  lot  of  200  or  less,  after  hydro¬ 
static  test. 

§  78.43-16  Physical  test. 

(a)  To  determine  yield  strength,  ten¬ 
sile  strength,  elongation,  and  reduction 
of  area  of  material.  Required  on  2  speci¬ 
mens  cut  from  1  *  cylinder  taken  at  ran¬ 
dom  out  of  each  lot  of  200  or  less. 

(b)  Specimens  must  be:  Gauge  length 
8  inches  with  width  not  over  1*4  inches; 
or,  gauge  length  2  inches  with  width  not 
over  1%  inches:  Provided,  That  gauge 
length  at  least  24  times  thickness  with 
width  not  over  6  times  thickness  is  au- 
toorized  when  cylinder  wall  is  not  over 

inch  thick.  The  specimen,  exclusive 
of  grip  ends,  must  not  be  flattened.  Grip 
ends  may  be  flattened  to  within  one  inch 


^  For  lots  of  so  or  less,  physical  and  flatten- 
mg  tests  are  authorised  to  be  made  on  a  ring 
at  least  8  Inches  long  cut  from  each  cylinder 
tod  subjected  to  same  heat  treatment  as  the 
finished  cylinder. 
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of  each  end  of  the  reduced  section. 
When  size  of  cylinder  does  not  permit 
securing  straight  specimens,  the  speci¬ 
mens  may  be  taken  in  any  location  or 
direction  and  may  be  straightened  or 
flattened  cold,  by  pressure  only,  not  by 
blows;  when  specimens  are  so  taken  and 
prepared,  the  inspector’s  report  must 
show  in  connection  with  record  of  physi¬ 
cal  tests  detailed  information  in  regard 
to  such  specimens.  Heating  of  specimen 
for  any  purpose  is  not  authorized. 

(c)  The  3deld  strength  in  tension  shall 
be  the  stress  corresponding  to  a  perma¬ 
nent  strain  of  0.2  percent  of  the  gauge 
length. 

(1)  The  3deld  strength  shall  be  de¬ 
termined  by  either  the  “offset”  method 
or  the  “extension  under  load”  method 
as  prescribed  in  ASTM  Standard  E&-57T. 

(2)  In  using  the  “extension  under 
load”  method,  the  total  strain  (or  “ex¬ 
tension  under  load”)  corresponding  to 
the  stress  at  which  the  0.2  percent  per¬ 
manent  strain  occurs  may  be  determined 
with  sufficient  accuracy  by  calculating 
the  elastic  extension  of  the  gauge  length 
under  appropriate  load  and  adding 
thereto  0.2  percent  of  the  gauge  length. 
Elastic  extension  calculations  shall  be 
based  on  an  elastic  modulus  of  30,000,000. 
In  the  event  of  controversy,  the  entire 
stress-strain  diagram  shall  be  plotted 
and  the  yield  strength  determined  from 
the  0.2  percent  offset. 

(3)  For  the  purpose  of  strain  meas¬ 
urement,  the  initial  strain  shall  be  set 
while  the  specimen  is  under  a  stress  of 
12,000  pounds  per  square  inch,  the  strain 
indicator  reading  being  set  at  the  calcu¬ 
lated  corresponding  strain. 

(4)  Cross-head  speed  of  the  testing 
machine  shall  not  exceed  %  inch  per 
minute  during  yield  strength  determi¬ 
nation. 

§  78.43—17  Acceptable  results  for  physi¬ 
cal  and  flattening  tests. 

(a)  Either  of  the  following: 

(1)  Elongation  at  least  40  percent  for 
2  inch  gauge  length  or  at  least  20  per¬ 
cent  in  other  cases;  yield  strength  not 
over  73  percent  of  tensile  strength;  flat¬ 
tening  test  not  required. 

(2)  Elongation  at  least  20  percent  for 
2  inch  gauge  length  or  10  percent  in 
other  cases;  jdeld  strengUi  not  over  73 
percent  of  tensile  strength;  flattening 
required,  without  cracking,  to  6  times 
wall  thickness. 

§  78.43—18  Leakage  test. 

(a)  All  spun  cylinders  and  plugged 
cylinders  (see  Notes  1  and  2)  must  be 
tested  for  leakage  by  gas  or  air  pressure 
after  the  bottom  has  been  cleaned  and 
is  free  from  all  moisture.  Pressure,  ap¬ 
proximately  the  same  as  but  no  less  than 
service  pressure,  must  be  applied  to  one 
side  of  the  finished  bottom  over  an  area 
of  at  least  He  of  the  total  area  of  the 
bottom  but  not  less  than  %  inch  in 
diameter,  including  the  closure,  for  at 
least  one  minute,  during  which  time  the 
other  side  of  the  bottom  exposed  to  pres¬ 
sure  must  be  covered  with  water  and 
closely  examined  for  indications  of  leak¬ 
age.  Leakers  must  be  rejected.  (See 
Note  1  to  S  78.43-19.) 

Norn  1:  A  spun  cylinder  is  one  In  wbleb 
an  end  closure  In  the  finished  cylinder  has 
been  welded  by  the  spinning  process. 


Non  2:  A  plugged  cylinder  is  one  in  which 
a  permanent  closure  in  the  bottom  of  a  fin¬ 
ished  cylinder  has  been  effected  by  a  plug. 

Non  3 :  As  a  safety  precaution,  if  the  man- 
iifacturer  elects  to  make  this  test  befcMre  the 
hydrostatic  test,  he  should  desig^n  his  appa¬ 
ratus  so  that  the  pressure  is  applied  to  the 
smallest  area  practicable,  around  the  point 
of  closure,  and  so  as  to  use  the  smallest  pos¬ 
sible  volume  of  air  or  gas. 

§  78.43—19  Rejected  cylinders. 

(a)  Reheat  treatment  authorized; 
subsequent  thereto,  acceptable  cylinders 
must  pass  all  prescribed  tests.  Repair 
by  welding  or  spinning  is  not  authorized. 

Non  1 :  Spun  cylinders  rejected  under  the 
provisions  of  {  78.43-18  may  be  removed  from 
the  spun  cylinder  category  by  drilling  to 
remove  defective  material,  tapping  and 
plugging. 

§  78.43—20  Marking. 

(a)  Marking  on  each  cylinder  by 
stamping  plainly  and  permanently  on 
shoulder,  top  head,  or  neck  as  follows: 

(1)  ICC-3A480X. 

(2)  A  serial  number  and  an  identify¬ 
ing  sjonbol  (letters) ;  location  *  of  num¬ 
ber  to  be  just  below  the  ICC  mark; 
location  *  of  sjnnbol  to  be  just  below  the 
number.  The  symbol  and  numbers  must 
be  those  of  purchaser,  user,  or  maker. 
The  sjmbol  must  be  registered  with  the' 
Bureau  of  Explosives;  duplications  unau¬ 
thorized. 

(3)  Inspector’s  official  mark  near  se¬ 
rial  number;  date  of  test  (such  as  5-50 
for  May  1950),  so  placed  that  dates  of 
subsequent  tests  can  be  easily  added; 
and  word  “SPUN”  or  “PLUG”  near  ICC 
mark  when  an  end  closure  in  the  finished 
cylinder  has  been  welded  by  the  spinning 
process,  or  effected  by  plugging. 

§  78.43—21  Size  of  marks. 

(a)  At  least  ^  inch  high  if  space 
permits. 

§  78.43—22  Inspector’s  report. 

(a)  Required  to  be  clear,  legible,  and 
in  following  form: 

(Place)  _ 

(Date)  _ 

Gas  eylindera 


Manufactured  for _ Company 

Location  at _ _ _ 

Manufactured  by _ Company 

Location  at _ 

Consigned  to _ Company 

Location  at _ 

Quantity _ 


Size _ Inches  outside  diameter  by - 

Inches  long. 

Marks  stamped  Into  the  shoulder  of  the 
cylinder  are: 

Specification  ICC- _ 

Serial  numbers _ to _ Inclusive. 

Inspector’s  mark _ _ _ 

Identlfjrlng  symbol  (registered) _ 

Test  date _ _ 

Tare  weights  (yes  or  no) _ _ _ _ _ 

Other  marks  (If  any) _ _ _ 

These  cylinders  were  made  by  process  of 


*  Symbol  in  front  of  or  following  the  num¬ 
ber  with  ample  space  between  is  also  author¬ 
ized.  Other  variation  in  location  authorized 
only  when  necessitated  by  lack  of  space. 

Example: 

ICC-3A480X 

1234 

XY 
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The  foottinge  _ -  welded 

(were — were  not) 
as  permitted  In  i  78.4&-4. 

The  material  used  was  Identified  by  the 

following  _  numbers 

(heat-purchase  order) 

The  material  used  was  verified  as  to  chemi¬ 
cal  analsrsls  and  record  thereof  Is  attached 

hereto.  The  beat  numbers _ 1 - 

(were — ^were  not) 

marked  on  the  material. 

All  material,  such  as  plates,  billets  and 
seamless  tubli^,  was  Inspected  and  each 
cylinder  was  Inspected  both  before  and  after 
closing  In  the  ends;  all  that  was  accepted 
was  found  free 'from  seams, '^acks,  lamina¬ 
tions,  and  other  defects  which  might  prove 
Injturlous  to  the  strength  of  the  cylinder. 
The  processes  of  manufactxire  and  heat  treat¬ 
ment  of  cylinders  were  supervised  and  found 
to  be  efficient  and  satisfactory. 

The  cylinder  walls  were  measured  and  the 
minimum  thickness  noted  was _ Inch. 


The  outside  diameter  was  determined  by  a 

close  approximation  to  be  .. — - Inches. 

The  wall  stress  was  calculated  to  be  — - - 

poimds  per  sqiuure  Inch  luider  an  Internal 
pressure  of _ _ _ pounds  per  square  Inch. 

Hydrostatic  tests,  flattening  tests,  tensile 
tests  of  material,  and  other  tests,  as  pre¬ 
scribed  In  specification  No.  IOC-SA480X  were 
made  In  the  presence  of  the  Inspector  and  all 
material  and  cylinders  accepted  were  foimd 
to  be  In  compliance  with  the  requirements 
of  that  specification.  Records  thereof  are 
attached  hereto. 

I  hereby  certify  that  all  of  these  cylinders 
proved  satisfactory  In  every  way  and  comply 
with  the  requirements  of  Interstate  Com¬ 
merce  Commission  specification  No.  3A480X 
except  as  follows: 

Exceptions; _ _ _ _ _ _ — .... 


(Signed) _ 

Inspector. 


§  78.44  Specification  3HT ;  inside  con¬ 
tainers,  seamless  steel  cylinders  for 
aircraft  use  made  of  definitely  pre¬ 
scribed  steeL 

§  78.44-1  Compliance. 

(a)  Required  in  all  details. 

§  78.44—2  Type,  size  and  service  pres- 

SUK. 

(a)  Type  and  size.  Seamless;  not 
over  150  pounds  water  capacity  (nom¬ 
inal). 

(b)  Service  pressure}  At  least  900 
pounds  per  square  inch. 

§  78.44-3  Inspection  by  whom  and 
where. 

(a)  By  competent  and  disinterested 
inspector  acceptable  to  the  Bureau  of  Ex¬ 
plosives;  chemical  analyses  and  tests,  as 
specified,  to  be  made  within  limits  of  the 
United  States. 


(Place) 

(Date) 


RscosD  or  Chxmical  Analtsu  or  Matxbul  roa  Otlindxbs 
Numbered . . . to . . . inclusive. 

Blse . . . Inches  outside  diameter  by  . . . . . inches  long 

Made  by . - . Company 

For . . . Company 

Notx:  Any  omission  of  analyses  by  heats,  if  authorised,  must  be  accounted  for  by  notation  hereon  reading  "The 
prescribe  certifloate  of  the  manufacturer  of  material  has  been  secured,  found  satisfactory,  and  placed  on  file,”  or  by 
attaching  a  copy  of  the  certifloate.  ^ 


Test 

No. 

Heat 

No. 

Ohe<A 

analysis 

No. 

uers 

repre¬ 

sented 

(serial 

Nos.) 

Chemical  analysis 

1 

0 

p 

8 

Si 

Mn 

Ni 

Or 

1  1 

j 

_ _ 

The  analyses  were  made  by . 


(Signed) . 

(Plaos) .. 
(DaU)  .. 


Ricord  or  Phtsicai.  Tuts  or  Matzrial  roa  Ctundxu 
Numbered . to . inclusive. 

81u  . . . . Inches  outside  diameter  by  . . . . . . - . —  inches  long 

Made  by . Company 

For . Company 


§  78.44—4  Duties  of  inspector. 

(a)  Inspect  all  material  and  reject  any 
not  complying  with  requirements;  for 
cylinders  made  by  billet-piercing  process, 
billets  to  be  inspected  after  nick  and 
cold  break. 

(b)  Verify  chemical  analysis  of  each 
heat  of  material  by  analysis  or  by  obtain¬ 
ing  certified  analysis:  Provided,  That  a 
certificate  from  the  manufacturer 
thereof,  giving  sufficient  data  to  indicate 
compliance  with  requirements,  is  accept¬ 
able  when  verified  by  check  analyses  of 
samples  taken  from  one  cylinder  out  of 
each  lot  of  200  or  less. 

(c)  Verify  compliance  of  cylinders 
with  all  requirements  including  mark¬ 
ings;  inspect  inside  before  closing  in  both 
ends;  verify  heat  treatment  as  proper; 
obtain  samples  for  all  tests  and  check 
chemical  analyses;  witness  all  tests;  ver¬ 
ify  threads  by  gauge;  report  volumetric 
capacity  and  tare  weight  (see  report 
form)  and  minimum  thickness  of  wall 
noted. 

(d)  Render  complete  report  (5  78.44- 
25)  to  purchaser,  cylinder  maker,  and 
the  Bureau  of  Explosives. 


Test  No. 

Cylinders 
represented 
by  test  (Serial 
Noe.) 

Yield 
strength 
(pounds  per 
square  inch) 

Tensile 
stroigth 
(pounds  per 
square  inch) 

Elongation 
(im-cent  in  8 
inches) 

Reduction  of 
area  (peroent) 

Flattening  test 

MnnmiiiiiiiB 

BBBBBBBB 

bbbbbbbb 

bbbbbbbi 

1 

! 

1 

! 

! 

§  78.44-5  Authorized  steel. 

(a)  Open  hearth  or  electric  furnace 
steel  of  uniform  quality.  Steel  of  the 
following  chemical  analysis  is  authorized 
(see  notes  1  and  2) : 


(Signed). 


Designation 

AI81 4130  (percent) 

Carbon  _  _  .  . 

0.28/0.33. 

Manganem  .. 

0.40/0.60. 

Phosphoni!i_  _ _  _  - 

0.040  maximum. 

Rnlhir.  _  _ _ 

0.040  maximum. 

Rilionn  _ 

0.20/0.35. 

Chromium  . .  _ 

0.80/1.10. 

M'olyhHflnnm  _  .. 

0.16/0.25. 

(Date) . . - - - 

RXCORD  or  HvDBOSTATiC  TXSTS  ON  OtLINDXU 

Numbered . to . . . Indualve.  .  . 

81*e . inches  outside  diameter  by . . . . incheslong  .  .  ^  ^  4.v« 

Made  by . . . . Company  Notb  It  A  heat  of  steel  made  under  tne 

For _ _ _ _ _ _ _ Company  above  specification,  check  chSmlcal  analysis 

of  which  is  slightly  out  of  the  specified  range, 
Is  acceptable.  If  satisfactory  In  all  other  re¬ 
spects,  provided  the  tolerances  published  by 
the  American  Iron  and  Steel  Institute  in 
Table  fi-4  of  “Supplementary  Information 
July  1958,  Alloy  Steel;  Semifinished;  Hot 
Rolled  and  Cold  Finished  Bars,  July  1955,”  are 
not  exceeded,  or  provided  the  variation  in 
chemical  analysis  Is  approved  by  the  Biireau 
of  Explosives. 


Serial  Nos. 
of  cylinders 
tested  arranged 
numerically 

Actual  test 
pressure 
(pounds  per 
square  inch) 

Total  expansion 
(cubic  centi¬ 
meters)  > 

Permanent 
expansion 
(cubic  centi¬ 
meters)  > 

Percent  ratio 
of  permanent 
expulsion  to 
total  expan¬ 
sion  1 

Tare  weight 
(pounds)  * 

Volumetric 

capacity 

>  If  the  tests  are  made  by  a  method  involving  the  measurement  of  the  amount  of  liquid  forced  into  the  cylinder  by  The  service  presstire  limits  t 

the  test  pressure,  then  the  basic  data,  on  which  the  calculations  are  made,  such  as  the  pump  factors,  temperature  of  the  cylinder.  It  Is  shown  by  marks  on 
liquid,  ooefllclent  of  oompressibtilty  of  liquid,  etc.,  must  also  be  given.  der;  for  example,  ICC-8BT2000  Indicates  tne 

» Do  not  include  removable  cap  but  state  whether  with  or  without  valve.  These  weights  must  be  accdrate  to  a  ggyylce  pressure  as  2.000  ponrirta  per  square 
tolerance  of  1  percent.  ^ 

(Signed) . . .  iucli- 
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Tuesday,  December  29,  1964 

NoTK  2:  Grain  size  8  or  finer  according  to 
AOTM  Spec.  E19-4e. 

§  7&>44— 6  Identification  of  materiaL 

(a)  Required;  any  suitable  method. 
Steel  stamping  of  heat  identifications 
ghaii  not  be  made  in  any  area  which 
will  eventually  become  the  side  wall  of 
the  cylinder.  Depth  of  stamping  shall 
not  encroach  upon  the  minimum  pre¬ 
scribed  wall  thickness  of  the  cylinder. 

§  78.44—7  Defects. 

(a)  Material  with  seams,  cracks,  lam¬ 
inations.  severe  inclusions,  numerous  or 
severe  draw  marks,  or  any  other  in¬ 
jurious  defect  not  authorized. 

§  78.44—8  Manufacture. 

(a)  By  best  appliances  and  methods: 
dirt  and  scale  to  be  removed  as  neces¬ 
sary  to  afford  proper  inspection;  no 
fissure  or  other  defect  acceptable  that 
Is  likely  to  weaken  the  finished  container 
appreciably:  the  general  smlace  finish 
shall  not  exceed  a  roughness  of  250  RMS. 
Individual  irregularities  such  as  draw 
marks,  scratches,  pits,  etc.,  should  be 
held  to  a  minimum  consistent  with  good 
high  stress  pressure  vessel  manufactur¬ 
ing  practices.  If  the  cylinder  is  not  orig¬ 
inally  free  of  such  defects  or  does  not 
meet  the  finish  requirements,  the  sur¬ 
face  may  be  machined  or  otherwise 
treated  to  eliminate  these  defects.  The 
point  of  closure  of  cylinders  closed  by 
spinning  is  not  to  be  less  than  two  times 
the  prescribed  wall  thickness  of  the  cy¬ 
lindrical  shen.  Cylinder^  end  contour 
■hall  be  hemispherical  or  ellipsoidal  with 
a  ratio  of  major  to  minor  axis  not  ex¬ 
ceeding  two  to  one  and  with  concave 
side  to  pressure. 

§  78.44—9  Welding  or  brazing. 

(a)  Welding  or  brazing  for  any  pur¬ 
pose  whatsoever  is  prohibited  except  as 
follows: 

(1)  Welding  by  spinning  is  permitted 
to  close  the  bottom  of  spun  cylinders. 
Machining  or  grinding  to  produce  proper 
surface  finish  at  point  of  closure  is 
required. 

§  78.44—10  Wall  thickness. 

(a)  Minimum  wall  thickness  for  any 
cylinder  shall  be  0.050  inch. 

(b)  Minimum  wall  thickness  shall  be 
such  that  the  wall  stress  at  the  minimum 
specified  test  pressure  shall  not  exceed 
75  percent  of  the  minimum  tensile 
strength  of  the  steel  as  determined  from 
the  physical  tests  required  in  §  78.44-18 
and  shsdl  not  be  over  105,000  psi. 

(c)  Calculations  must  be  made  by  the 
formula: 

-  P(1.SD»+0.4(I*) 

- przdi — 

where 

P=wall  stress  In  pounds  per  square  inch; 
I)=minlm\im  test  pressxire  prescribed  for 
water  Jacket  test; 

4=  outside  diameter  in  inches; 

5=  inside  diameter  in  Inches. 

(d)  Wall  thickness  of  hemispherical 
bottoms  only  permitted  to  90  percent  of 
Diinimum  wall  thickness  of  cylinder  side- 
wall  but  shall  not  be  less  than  0.050 
hich.  In  all  other  cases,  thickness  to  be 
bo  less  than  prescribed  minimum  wall. 


§  78.44—11  Heat  treatment. 

(a)  The  completed  cylinders  must  be 
uniformly  and  properly  heated  prior  to 
tests.  Heat  treatment  of  the  cylinders 
of  the  authorized  analysis  shall  be  as 
follows: 

(1)  All  cylinders  must  be  oil  quenched 
except  as  noted  in  subparagraph  4  of  this 
paragraph. 

(2)  The  steel  temperature  on  quench¬ 
ing  shall  be  that  recommended  for  the 
steel  analysis,  but  in  no  case  shall  it 
exceed  1750*  P. 

(3)  The  steel  shall  be  tempered  at  a 
tmnperature  most  suitable  for  the  par¬ 
ticular  steel  analysis  but  not  less  than 
850»  P. 

(4)  Quenching  in  a  molten  salt  bath 
maintained  at  a  temperature  of  not  less 
than  375“  F.  is  permitted. 

g  78.44—12  Openings  in  cylinders  and 
connections  (valves,  fuse  plugs,  etc.) 
for  those  openings. 

(a)  Threads  required  to  be  clean  cut, 
even,  without  cracks,  and  to  gauge. 

(b)  Taper  threads,  when  used,  to  be 
of  length  not  less  than  as  specified  for 
National  Oas  Tapered  Thread  (NOT) 
as  required  by  American  Standard  Com¬ 
pressed  Gas  Cylinder  Valve  Outlet  and 
Inlet  Connecti(ms.* 

(c)  Straight  threads  having  at  least 
6  engaged  threads  are  authorized;  to 
have  tight  fit  and  a  calculated  shear 
stress  of  at  least  10  times  the  test  pres¬ 
sure  of  the  cylinder;  gaskets  required, 
adequate  to  prevent  leakage. 

§  78.44-13  Safety  devices  and  protec¬ 
tion  for  valves,  safety  devices,  and 
other  connections,  if  applied. 

(a)  Must  be  as  required  by  the  Inter¬ 
state  Commerce  Commission’s  regula¬ 
tions  that  apply  (see  f S  73.34(f)  and 
73.301(1)  of  this  chapter). 

§  78.44-14  Hydrostatic  test. 

(a)  By  water-jacket,  or  other  suitable 
method,  operated  so  as  to  obtain  accu¬ 
rate  data.  Pressure  gauge  must  permit 
reading  to  accuracy  of  1  percent.  Ex¬ 
pansion  gauge  must  permit  reading  of 
total  expansion  to  accuracy  either  of  1 
percent  or  0.1  cubic  centimeter. 

(b)  Pressure  must  be  maintained  for 
30  seconds  and  sufi8ciently  longer  to  in¬ 
sure  complete  expansion.  Any  internal 
pressure  applied  after  heat  treatment 
and  previous  to  the  ofBcial  test  must  not 
exceed  90  percent  of  the  test  pressure. 
If,  due  to  failure  of  the  test  apparatus, 
the  test  pressure  cannot  be  maintained, 
the  test  may  be  repeated  at  a  pressure 
increased  by  10  percent  or  100  pounds 
per  square  inch,  whichever  is  the  lower. 

(c)  Permanent  volumetric  expansion 
must  not  exceed  10  percent  of  total 
volumetric  expansion  at  test  pressiure. 

(d)  Each  cylinder  must  be  tested  to 
at  least  5/3  times  service  pressure. 

§  78.44-15  Cycling  tests. 

(a)  Prior  to  the  initial  shipment  of 
any  specific  cylinder  design,  cyclic  pres- 


*  Available  for  a  nominal  charge  from  the 
American  Standards  Association,  70  Bast 
45th  Street,  New  York  17,  New  York  and 
the  Compressed  Oas  Association,  Inc.,  500 
Fifth  Avenue,  New  York  80.  New  York. 


surization  tests  shall  have  been  per¬ 
formed  on  at  least  three  representative 
samples  without  failure  as  follows: 

(1)  Pressurization  shall  be  performed 
hydrostatically  between  approximately 
zero  psig  and  the  service  pressure  at  a 
rate  not  in  excess  of  10  cycles  per  minute. 
Adequate  recording  instrumentation 
shall  be  provided  if  equipment  is  to  be 
left  unattended  for  periods  of  time. 

(b)  Tests  prescribed  in  paragraph 
(a)  (1)  of  this  section  shall  be  repeated 
on  one  random  sample  out  of  each  lot 
of  cylinders.  Cylinder  may  then  be  sub¬ 
jected  to  burst  test. 

(c)  A  lot  is  defined  as  a  group  of  cylin¬ 
ders  fabricated  from  the  same  heat  of 
steel,  manufactured  by  the  same  process 
and  heat  treated  in  the  same  equipment 
imder  the  same  conditions  of  time,  tem¬ 
perature,  and  atmosphere,  and  shall  not 
exceed  a  quantity  of  200  cylinders. 

(d)  All  cylinders  used  in  cycling  tests 
must  be  destroyed. 

§  78.44-16  Burst  test. 

(a)  One  cylinder  taken  at  random  out 
of  each  lot  of  cylinders  shall  be  hydro¬ 
statically  tested  to  destruction. 

§  78.44—17  Flattening  test. 

(a)  Between  knife  edges,  wedge 
shaped,  60“  angle,  roimded  to  inch 
radius,  test  one  cylinder  taken  at  random 
out  of  each  lot  of  cylinders  after  hydro¬ 
static  test.  Axis  of  cylinder  must  be  at 
90*  angle  to  knife  edges. 

§  78.44—18  Physical  tests. 

(a)  To  determine  yield  strength,  ten¬ 
sile  strength,  elongation,  and  reduction 
of  area  of  materiaL  Required  on  2  speci¬ 
mens  cut  from  1  cylinder  taken  at  ran¬ 
dom  out  of  each  lot  of  cylinders. 

(b)  Specimens  must  be:  Gauge  length 
at  least  24  times  thickness  with  width 
not  over  six  times  thickness.  The  speci¬ 
men,  exclusive  of  grip  ends,  must  not 
be  fiattened.  Grip  ends  may  be  fiattened 
to  within  one  inch  of  each  end  of  the 
reduced  section.  When  size  of  cylinder 
does  not  permit  secxuing  straight  speci¬ 
mens,  the  specimens  may  be  taken  in 
any  location  or  direction  and  may  be 
straightened  or  fiattened  cold,  by  pres¬ 
sure  only,  not  by  blows;  when  specimens 
are  so  taken  and  prepared,  the  inspec¬ 
tor’s  report  must  show  in  connection 
with  record  of  physical  tests  detailed  in¬ 
formation  in  regard  to  such  specimens. 
Heating  of  specimen  for  any  purpose 
is  not  authorized. 

(c)  The  jdeld  strength  in  tension  shall 
be  the  stress  corresponding  to  a  per¬ 
manent  strain  of  0.2  percent  of  the  gauge 
length. 

(1)  The  jdeld  strength  shall  be  de¬ 
termined  by  either  the  “offset”  method 
or  the  “extension  under  load”  method  as 
prescribed  in  ASTM  Standard  E8-57T. 

(2)  In  using  the  “extension  imder 
load”  method,  the  total  strain  (or  “ex¬ 
tension  under  load”)  corresponding  to 
the  stress  at  which  the  0.2  percent  per¬ 
manent  strain  occurs  may  be  determined 
with  sufficient  accuracy  by  calculating 
the  elastic  extension  of  the  gauge  length 
under  appropriate  load  and  adding 
thereto  0.2  percent  of  the  gauge  length. 
Elastic  extension  calculations  shall  be 
based  on  an  elastic  modulus  of  30,000,000. 
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In  the  event  of  controversy,  the  entire 
stress-strain  diagram  shall  be  plotted 
and  the  3^eld  strength  determined  from 
the  0.2  percent  offset. 

(3)  For  the  purpose  of  strain  meas¬ 
urement,  the  initial  strain  shall  be  set 
while  the  specimen  is  under  a  stress  of 
12.000  pounds  per  square  inch,  the  strain 
indicator  reading  being  set  at  the  cal¬ 
culated  corresponding  strain. 

(4)  Cross-head  speed  of  the  testing 
machine  shall  not  exceed  ^  inch  per 
minute  during  yield  strength  determina¬ 
tion. 

§  78.44^19  Magnetic  particle  inspection. 

(a)  Inspection  shall  be  performed  on 
inside  of  container  before  closing  and 
externally  on  the  finished  container  aft¬ 
er  heat  treatment.  Evidence  of  discon¬ 
tinuities.  which  in  the  opinion  of  a  quali¬ 
fied  inspector  may  appreciably  weaken 
or  decrease  the  durabUity  of  the  cylin¬ 
der.  shall  be  cause  for  rejection. 

§  78.44-20  Leakage  test. 

(a)  All  spun  cylinders  and  plugged 
cylinders  (see  Notes  1  and  2)  must  be 
tested  for  leakage  by  dry  gas  or  dry  air 
pressure  after  the  bottom  has  been 
cleaned  and  is  free  from  all  moisture. 
Pressure,  approximately  the  same  as  but 
no  less  than  service  pressure,  must  be 
applied  to  one  side  of  the  finished  bottom 
over  an  area  of  at  least  Vie  of  the  total 
area  of  the  bottom  but  not  less  than  % 
inch  in  diameter,  including  the  closure, 
for  at  least  one  minute,  during  which 
time  the  other  side  of  the  bottom  ex¬ 
posed  to  pressure  must  be  covered  with 
water  and  closely  examined  for  indica¬ 
tions  of  leakage.  Leakers  must  be  re¬ 
jected  (see  Notes  1,  2,  and  3  and 
§78.44-22). 

Motx  1:  A  spun  cylinder  Is  one  In  which 
an  end  closure  ,ln  the  finished  cylinder  has 
been  welded  by' the  spinning  process. 

Note  2:  A  plugged  cylinder  Is  one  in  which 
a  permanent  closure  In  the  bottom  of  a 
finished  cylinder  has  been  effected  by  a  pliig. 

Note  8;  As  a  safety  precaution.  If  the  man¬ 
ufacturer  elects  to  make  this  test  before  the 
hydrostatic  test,  he  should  design  his  ap¬ 
paratus  so  that  the  pressure  Is  applied  to 
the  smallest  area  practicable,  aroimd  the 
point  of  closure,  and  so  as  to  use  the  smallest 
possible  volume  of  air  or  gas. 

§  78.44-21  Acceptable  results  of  tests. 

(a)  Flattening  required  without  crack¬ 
ing  to  ten  times  the  wall  thickness  of 
the  cylinder. 

(b)  Physical  tests: 

(1)  Elongation  at  least  6  percent  in 
gauge  length  of  24  times  wall  thickness. 

(2)  Tensile  strength  shall  not  exceed 
160,000  pounds  per  square  inch. 

(c)  Burst  pressure  shall  be  at  least 
4/3  times  the  test  pressure. 

(d)  Cycling — at  least  10,000  pressur¬ 
izations. 


§  78.44-22  Rejected  cylindera. 

(a)  Reheat  treatment  authorized;  sub¬ 
sequent  thereto,  acceptable  cylinders 
must  pass  all  prescribed  tests.  Repair  by 
weldi]^  or  spinning  is  not  authorized. 

§  78.44—23  Marking. 

(a)  Cylinders  shall  be  marked  by  low 
stress  type  steel  stamping  in  an  area  and 
to  a  depth  which  will  insure  that  the  wall 
thickness  measured  from  the  root  of  the 
stamping  to  the  interior  siirface  is  equal 
to  or  greater  than  the  minimum  pre¬ 
scribed  wall  thickness.  Stamping  must 
be  permanent  and  legible.  Stamping  on 
side  wall  not  authorized.  The  following 
markings  shall  appear: 

(1)  ICC-3HT  followed  by  the  service 
pressure  (for  example,  ICC-3HT1800, 
etc.). 

(2)  A  serial  number  and  an  identify¬ 
ing  ssrmbol  (letters) ;  location  *  of  num¬ 
ber  to  be  just  below  the  ICC  mark; 
location  of  symbol  to  be  just  below  the 
number.  The  symbol  and  numbers  must 
be  those  of  purchaser,  user,  or  maker. 
The  ssrmbol  must  be  registered  with  the 
Bureau  of  Explosives;  duplications  im- 
authorized. 

(3)  Inspector’s  official  mark  near  serial 
number;  date  of  test  such  as  5-59  for 
May  1959,  so  placed  that  dates  of  sub¬ 
sequent  tests  can  be  easily  added;  and 
word  “SPUN”  or  “PLUG”  near  ICC 
mark  when  an  end  closure  in  the 
finished  cylinder  has  been  welded  by  the 
spinning  process,  or  affected  by  plug¬ 
ging. 

(4)  Elastic  expansion  in  cubic  centi¬ 
meters  to  the  nearest  1  percent  near  the 
date  of  test. 

§  78.44—24  Name  plates. 

(a)  Authorized,  provided  that  they 
can  be  permanently  and  securely  at¬ 
tached  to  the  cylinder.  Attachment  by 
either  brazing  or  welding  is  not  per¬ 
mitted.  Attachment  by  soldering  is  per¬ 
mitted  provided  steel  temperature  does 
not  exceed  500”  F. 

§  78.44—25  Inspector's  report. 

(a)  Required  to  be  clear,  legible,  and 
in  the  following  form: 

(Place)  _ 

(Date)  _ 


Gas  Cylinders 

Manufactured  for _ Company 

Location  at _ _ _ 

Manufactured  by _ Company 

Location  at _ s _ ... 


^  Symbol  In  front  of  or  following  the  nxun- 
ber  with  ample  space  between  Is  also  author¬ 
ized.  Other  variation  in  location  authorized 
only  when  necessitated  by  lack  of  space. 

Example:  ZCC-SHTIBOO 
1284 
XY 


Consigned  to _ _ _ ..... - Company 

Location  at _ ...... _ _ _ 

Quantity  - - - - - - 

Size _ Inches  outside 

diameter  by _ inches  long 

Marks  stamped  Into  the  shoulder  of  the 
cylinder  are:' 

Specification  ICC _ _ _ 

Serial  numbers _ to _ inclusive 

Inspector’s  mark _ ...... _ 

Identifying  symbol  (registered) _ 

Test  date _ _ _ _ 

Tare  weights  (yes  or  no) _ _ _ 

Other  marks  (If  any) _ 

These  cylinders  were  made  by  inrocess  of  ... 


The  cylinders  were  heat  treated  by  the 

process  of _ _ _ 

The  material  used  was  Identified  by  the  fol* 

lowing  _ _ 

(Heat-pmchase  order) 

numbers  _ _ 

The  material  *  used  was  verified  as  to 
chemical  analysis  and  record  thereof  is 
attached  hereto.  The  heat  munbers 

-  marked  on  the  material. 

(were — ^were  not) 

All  material,  such  as  plates,  billets  and 
seamless  tubing,  was  Inspected  and  each 
cylinder  was  Inspected  both  before  and  after 
closing  In  the  ends;  all  that  was  accepted 
was  fovmd  free  from  seams,  cracks,  lamina¬ 
tions,  and  other  defects  which  might  prove 
Injurlotis  to  the  strength  of  the  cylinder. 
The  processes  of  manufacture  and  heat  treat¬ 
ment  of  cylinders  were  supervised  and  found 
to  be  efficient  and  satisfactory. 

The  cylinder  walls  were  measxured  and  the 

minimum  thickness  noted  was _ Inch. 

The  outside  diameter  was  determined  by  a 

close  approximation  to  be _ Inches.  The 

wall  stress  was  calculated  to  be  _ 

pounds  per  square  Inch  under  an  Internal 
pressure  of _ potmds  per  square  Inch- 

Hydrostatic  tests,  flattening  tests,  tensile 
tests  of  material,  and  other  tests,  as  pre¬ 
scribed  in  specification  No.  ICC-3HT  were 
made  In  the  presence  of  the'  Inspector  and 
all  material  and  cylinders  accepted  were 
found  to  be  in  compliance  with  the  require¬ 
ments  of  that  specification.  Records  thereof 
are  attached  hereto. 

I  hereby  certify  that  all  of  these  cylinders 
proved  satisfactory  In  every  way  and  comply 
with  the  requirements  of  Interstate  Com¬ 
merce  Commission  specification  No.  3HT  ex¬ 
cept  as  follows: 

Exceptions:  _ _ _ _ _ 


(Signed)  _ 

(Inspector) 

(Place)  _ 

(Date)  _ _ _ 

Recobd  or  Chexcicai.  Analysis  or  Material 
FOB  CTLlNDnUS 

Numbered _ to  _ _ Inclusive 

Size _ Inches  outside 

diameter  by _ _ _ Inches  long 

Made  by _ Company 

For _ Company 

Note:  Any  omission  of  analyses  by  heats, 
if  authorized,  must  be  accounted  for  by 
notation  hereon  reading  “The  prescribed 
certificate  of  the  manufacturer  of  material 
has  been  secured,  fotmd  satisfactory,  and 
placed  on  file,”  or  by  attaching  a  copy  of  the 
certificate.  " 


Tuesday,  December  29,  1964 
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Test  No. 

Heat 

No. 

^  Check 
analysis  No. 

Cylinders 
represented 
(Serial  Nos.) 

Chemical  analysis 

C 

D 

s 

81 

Mn 

N1 

Or 

Mo 

Zr 

The  analyses  were  made  by  , 


(Date) _ — 

Record  or  Phtsicai,  Tests  or  Material  roR  Otunders 

Numbered . to . . . .  Inclusive. 

Blie . - . — — Inches  outside  diameter  by  .................. _ _ _ Inches  l<Hig. 

Made  by . Company 

For  . Company 


Stainless  steels 

304  (percent) 

321  (percent) 

347 

(percent) 

Carbon  (maxi* 
itinin).  _ 

0.08 

ZOO 

.030 

.030 

.76 

8.0/11.0 

18.0/20.0 

0.08 

ZOO 

.030 

.030 

.75 

0.0A3.0 

17.0/20.0 

0.08 

ZOO 

.030 

.030 

.75 

e.0A3.0 

17.0/20.0 

Manganese 

(maximum).. 

Pboepborus 

(maximum).. 

Sulfur  (maxi¬ 
mum).- 

Silicon  (maxi¬ 
mum) 

Nij^lrnl  '  _ 

Chromium _ 

Molybdenum.  . 

(‘) 

(>) 

Test  No. 

Cylinders 
represented 
by  t^  (Snlal 
Noe.) 

Yield  strength 
at  0.2  percent 
offset  (pounds 
per  square  inch) 

TensUe 
strength 
(poun<&  per 
square  inch) 

Elongation 
(percent  in 

8  inches) 

Reduction  of 
area  (percent) 

Flattening 

test 

. 

(Signed) 

(Place)  .. 
(Date) ... 


Record  or  Hydrostatic  Tests  on  Cylinders 

Numbered  ... _ ........... _ _ _ to _ _ _ _ _ ......... _ ....  inclusive. 

Size . . . . Inches  outside  diameter  by . . . Inches  long. 

Made  by . . . i . Company 

For _ _ _ _ _ _ _ _ _ _ _ _ _ Company 


Serial  Nos.  of 
cylinders  test¬ 
ed  arranged 
numerically 

Actual  test 
pressure 
(pounds  per 
square  inch) 

Total  expan¬ 
sion  (cubic 
centimeters)! 

Permanent  ex¬ 
pansion  (cubic 
centimeters)! 

Percent  ratio 
of  permanent 
expansion  to 
total  expansion! 

Tare  weight 
(pounds)* 

Volumetric 

capacity 

-  S. 

I  If  the  tests  are  made  by  a  method  involving  the  measurement  of  the  amount  of  liquid  forced  into  the  cylinder 
by  the  test  pressure,  then  the  basic  datiL  on  which  the  calculations  are  made,  such  as  the  pump  factors,  temperature 
of  liquid,  coefficient  of  compressibility  of  liquid,  etc.,  must  also  be  given. 

>  Do  not  Include  removable  cap  but  state  whether  with  or  without  valve.  These  weights  must  be  accurate  to  a 
tolerance  of  1  percent. 

(Signed) . . 


§78.47  Specification  4DS;  inside  con¬ 
tainers,  welded  stainless  steel  for  air¬ 
craft  use. 

§  78.47-1  Compliance. 

(a)  Required  in  all  details. 

§  78.47-2  Type,  size  and  service  pres¬ 
sure. 

(a)  Type  and  size,  welded  stainless 
steel  spheres  (two  seamless  hemi¬ 
spheres)  or  circumferentisilly  welded 
cylinders  not  over  100  pounds  water 
capacity. 

(b)  Service  pressure.^  At  least  500  to 
not  over  900  pounds  per  square  inch. 

§  78.47—8  Inspection  by  whom  and 
where. 

(a)  By  competent  and  disinterested 
inspector  acceptable  to  the  Bureau  of 
Explosives;  chemical  analyses  and  tests, 
as  specified,  to  be  made  within  the  limits 
of  the  United  States. 

§  78.47—4  Duties  of  inspector. 

(a)  Inspect  all  material  and  reject  any 
not  complying  with  requirements. 

‘The  “service  pressure”  limits  the  use  of 
the  container.  It  is  shown  by  marks  on  con¬ 
tainer;  for  example  ICC-4DS500  indicates  the 
Mrvlce  pressure  as  600  pounds  per  square 
inch. 


(b)  Verify  chemical  analysis  of  each 
heat  of  material  by  analysis  or  by  obtain¬ 
ing  certified  analysis;  provided,  that 
a  certificate  from  the  manufacturer 
thereof,  giving  sufficient  data  to  indicate 
compliance  with  requirements,  is  ac¬ 
ceptable  when  verified  by  check  analyses 
of  samples  taken  from  one  container 
out  of  each  lot  of  200  or  less. 

(c)  Verify  compliance  of  containers 
with  all  requirements  including  mark¬ 
ings;  inspect  inside  before^  closing;  ver¬ 
ify  heat  treatment  and  welding  proce¬ 
dure  as  proper;  obtain  samples  for  all 
tests  and  check  chemical  analyses;  wit¬ 
ness  all  tests;  verify  threads  by  gage; 
report  volumetric  capacity  and  tare 
weight  and  minimum  thickness  of  wall 
noted.  Verify  that  all  tests  are  con¬ 
ducted  at  temperatmes  between  60”  F. 
and  90*  P. 

(d)  Render  complete  report  to  pur¬ 
chaser,  container  maker,  and  the  Bureau 
of  Explosives. 

§  78.47-5  Steel. 

(a)  Types  304,  321  and  347  stainless 
steel  are  authorized  with  proper  welding 
procedme  and  complying  with  the  fol¬ 
lowing  analyses: 


>  Titanium  shall  be  not  less  than  S  x  C  and  not  more 
than  0.60%. 

*  Columbium  shall  be  not  less  than  10  x  C  and  not 
more  than  1.0%. 

§  78.47—6  Identification  of  material. 

(a)  Required;  any  suitable  method. 

§  78.47-7  Defects. 

(a)  Material  with  seams,  cracks,  lam¬ 
inations,  or  other  injurious  defects,  not 
authorized.  Defects  in  welded  joints 
shall  not  exceed  the  limits  specified  in 
§  78.47-16  covering  radiographic  in¬ 
spection. 

§  78.47—8  Manufacture. 

(a)  By  best  appliances  and  methods; 
dirt  and  scale  to  be  removed  as  neces¬ 
sary  to  afford  proper  inspection;  no  de¬ 
fect  acceptable  that  is  likely  to  weaken 
the  finished  container  appreciably,  rea¬ 
sonably  smooth  and  uniform  surface 
finish  required.  No  abrupt  change  in 
wall  thicteess  permitted.  Certification 
of  welders  and/or  process  required  in 
accordance  with  the  sections  that  apply 
of  Compressed  Oas  Association  Standard 
for  Welding  and  Brazing  on  Thin  Walled 
Containers  (CGA  Pamphlet  C-3-1954).‘ 

(b)  All  seams  of  the  sphere  or  cyl¬ 
inder  must  be  fusion  welded.  Seams 
shall  be  of  the  butt  t3(pe  and  means  must 
be  provided  for  accomplishing  complete 
penetration  of  the  joint. 

§  78.47—9  Attachments. 

(a)  Attachments  to  the  container  are 
authorized  by  fusion  welding  provided 
that  such  attachments  are  made  of 
weldable  stainless  steel  in  accordance 
with  §  78.47-5. 

§  78.47—10  Wall  thickness. 

(a)  The  minimum  wall  thickness  shall 
be  such  that  the  wall  stress  at  the  mini¬ 
mum  specified  test  pressure  shall  not  be 
over  60,000  psi.  Minimum  wall  0.040 
inch  for  any  diameter  container. 

(b)  Calculation  for  sphere  must  be 
made  by  the  formula: 


5= 


PD 

We 


where 

S= Wall  stress  in  pounds  per  square  Inch; 
P=Test  pressure  prescribed  for  water 
Jacket  test,  i.e.,  at  least  two  times 
service  pressure,  in  pounds  per 
square  inch; 


‘  Available  from  the  (Compressed  Oas  As¬ 
sociation,  Inc.,  500  Fifth  Avenue,  New  York 
36,  New  York. 
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by  10  percent  or  100  pounds  per  square  must  be  those  of  purchaser,  user,  or 
inch,  whichever  is  the  lower.  maker.  The  symbol  must  be  registered 

(c)  Permanent  volumetric  expansion  witti  the  Bureau  of  Explosives,  duplica- 
must  not  exceed  10  percent  of  total  vol-  tions  unauthorized: 
umetric'  expansion  at  test  pressure. 

(d)  Each  container  must  be  tested  to 
at  least  2  times  service  pressure. 

(e)  Container  will  then  be  inspected. 

Wall  thickness  lower  than  that  required 
by  9  78.47-10  shall  be  cause  for  rejection. 

Bulges  and  cracks  shall  be  cause  for  re¬ 
jection.  Weld  joint  defects  exceeding 
requirements  of  9  78.47-16  shall  be  cause 

»  .  ..  4  rejection. 

S=  WaU  stress  in  pounds  per  square  inch; 

P=Test  pressure  prescribed  tor  water  §  78.47-16  Radiographic  inspection. 

Jacket  test,  i.e.,  at  least  two  times  ,  v  «  .  j  j  ^ 

service  pressure,  in  pounds  per  RpCquired  on  all  welded  joints 

square  inch;  Which  are  subjected  to  internal  pressure. 

i>=  Outside  diameter  in  inches;  except  that  at  the  discretion  of  the  dis- 

d= Inside  diameter  in  inches.  interested  inspector,  openings  less  than 

7®  AT  n  25  percent  of  the  container  diameter 

78.47-1 1  Heat  treatment.  ^  subjected  to  radiographic  in- 

(a)  The  seamless  hemispheres  and  spection.  Evidence  of  any  defects  like- 
linders  may  be  stress  relieved  or  an-  ly  to  seriously  weaken  the  container 
jaled  for  forming.  Welded  container  shall  be  cause  for  rejection. 


I>= Outside  diameter  in  inches; 

t= Minimum  waU  thickness  in  inches; 

E=0.85  (provides  85  percent  weld  effi¬ 
ciency  factor  which  must  be  appUed 
in  the  girth  weld  area  and  heat 
Bones  which  acme  shall  extend  a 
distance  of  6  times  wall  thickness 
from  center  of  weld); 

£=1.0  (for  all  other  areas). 

(c)  Calculation  for  a  cylinder  must 
be  made  by  the  formula: 

P(l.Sn*+0.4d*) 


(3)  Inspector’s  official  mark,  near 
serial  number,  date  of  test  (such  as  8-61 
for  August  1961)  so  placed  that  dates  of 
subsequent  tests  can  be  easily  added. 

§  78.47—22  Size  of  marks. 

(a)  Of  sufficient  size  to  be  legible. 

§  78.47-23  Inspector's  report. 

(a)  Required  to  be  clear,  legible,  and 
in  the  following  form: 

(Place) _ : _ 

(Date) _ 


( Spheres-cylinders ) 


Manufactured  for 


Company 

Company 

Company 


Location  at _ 

Manufactured  by 

Location  at _ 

Consigned  to  .... 

Location  at _ _ 

Quantity _ 


inches  outside  diameter  by 
- - — . —  inches  long 


(Shoulder-metal  plate,  i  78.47-21) 

Specification  ICO _ 

Serial  numbers _ _ _ Inclusive 

Inspector’s  mark _ 

Identifying  symbol  (registered)  _ 

Test  date _ 

Tare  weights  (yes  or  no) _ 

Other  marks  (if  any)  _ 

These  containers  were  made  by  process  of 


(Signed) 


(Inspector) 


FEKRAL  REGISTER 


18849 


Tuesday,  December  29,  1964 


CPlace)  - 

(Date)  - - - 

rkobd  or  Chsmicai.  Amaltsis  or 

MaTBBIAI.  rOB  OOMTAXMnS 


Numbered  _ Inclusive 

Size _ Inches  outside  diameter 

by _ _ _ - _ Inches  long 


Recobd  or  Physical  Tests  or  Matebial  roB 


CONTAIKEBS 

Numbered _ _ _ Inclusive 

Site . inches  outside  diameter  by _ inches  long 

Made  by . Company 

For _ _ _ _ _ - . -  Company 


Test  No. 

Containers 
represented 
oy  test 
(serial  Nos.) 

Rapture 
pressure 
(pounds  per 
square  inch) 

Flattening 

test 

1 

(Signed) 


(Place) - - - 

(Date).. _ _ _ _ _ 

Recobd  or  Htdbostatic  Tests  on  Containebs 


Numbered . . Inclusive 

Site _ inches  outside  diameter  by _ inches  long 

Made  by _ Company 

For _ Company 


Serial  numbers  of  contain^ 
tested  arranged  numerically 

Process  pressure  (pounds 
per  square  inch) 

Total  expansion  at  process  pres¬ 
sure  (cubic  centimeters) 

Permanent  expansion  at  process 
pressure  (cubic  centimeters) 

Actual  test  pressure  (pounds 
per  square  incb) 

Total  expansion  at  test  pressure 
(cubic  centimeters) 

Permanent  expansion  at  test 
pressure  (cubic  centimeters) 

Percent  ratio  of  permanent  ex¬ 
pansion  to  total  expansion 

Tare  weight  (pounds) 

Volumetric  capacity 

Note;  When  specifications  require  test  for  only  one 
out  of  each  lot  of  200  cmt  less  contmners,  the  check  on  the 
otters  must  be  indicated  by  a  notation  hereon  reading, 

Each  container  was  subjected  to  a  pressure  of _ _ 

pounds  per  square  inch  and  shows  no  defect.*' 

(Signed) . 


§78.48  Sp^fication  4;  forge  welded 
steel  cylinders. 

§  78.48-1  Compliance. 

(a)  Required  in  all  details. 

§  78.48-2  Type,  sue,  and  service  pres¬ 
sure. 

(a)  Type  and  size.  Must  be  welded 
type;  forge  lap-welded  seams  required; 
not  over  1,000  pounds  water  capacity 
(nominal) . 

(b)  Service  pressure.  Must  be  300 
pounds  per  square  inch. 


Made  hy _ Company 

For  _ Company 

Notb:  Any  omission  of  analysis  by  heats, 
If  authorized,  must  be  accounted  for  by 
notation  hereon  reading  **The  prescribed  cer- 
tlflcate  of  the  manufacturer  of  material  has 
been  seciured,  found  satisfactory,  and  placed 
on  file.*’  or  by  attaching  a  copy  of  the 
certificate. 


§  78.48-3  Inspectitm  by  whom  and 
where. 

(a)  By  competent  and  disinterested  in¬ 
spector  acceptable  to  the  Bureau  of  Ex¬ 
plosives;  chemical  analyses  and  tests,  as 
specified,  to  be  made  within  limits  of  the 
United  States. 

§  78.48-4  Duties  of  inspector. 

(a)  Inspect  all  material  and  reject  any 
not  complying  with  requirements;  for 
cylinders  made  by  billet-piercing  process, 
billets  to  be  inspected  after  nick  and 
cold  break. 

(b)  Verify  chemical  analysis  of  each 
heat  of  material  by  analysis  or  by  ob¬ 
taining  certified  analysis;  Provided, 
That  a  certificate  from  the  manufac¬ 
turer  thereof,  giving  sufficient  data  to 
indicate  compliance  with  requirements, 
is  acceptable  when  verified  by  check 
analyses  of  samples  taken  from  one 
cylinder  out  of  each  lot  of  200  or  less. 

(c)  Verify  compliance  of  cylinders 
with  all  requirements  including  mark¬ 
ings;  inspect  inside  before  closing  in 
both  ends;  verify  heat  treatment  as 
proper;  obtain  samples  for  all  tests  and 
check  chemical  analyses;  witness  all 
tests;  verify  threads  by  gauge;  report 
volumetric  capacity  and  tare  weight  (see 
report  form)  and  minimum  thickness  of 
wall  noted. 

(d)  Render  complete  report  (§  78.48- 
21)  to  purchaser,  cylinder  maker,  and 
the  Bureau  of  Explosives. 

§  78.48-5  Steel. 

(a)  Open-hearth  or  electric  steel  of 
uniform  quality.  Content  percent  for 
the  following  not  over:  Carbon,  0.25; 
phosphorus,  0.045;  sulphur,  0.050;  Pro¬ 
vided,  Thdt  Bessemer  steel  with  phos¬ 
phorus  not  over  0.11  percent  is  author¬ 
ized  when  carbon  content  is  0.20  percent 
or  less. 

§  78.48—6  Identification  of  material. 

(a)  Required;  any  suitable  method. 

§  78.48—7  Defects. 

(a)  Material  with  seams,  cracks,  lami¬ 
nations,  or  other  injurious  defects,  not 
authorized. 

§  78.48-8  Blanufactare. 

(a)  By  best  appliances  and  methods; 
dirt  and  scale  to  be  removed  as  necessary 


to  afford  proper  inspection;  no  fissure  or 
other  defect  acceptable  that  is  likely  to 
weaken  the  finished  cylinder  appreci- 
abhr;  reasonably  smooth  and  imiform 
surf  ace  finish  required.  Cylinders  closed 
in  by  spinning  process  not  authorized. 

§  78.48—9  Brazing  or  welding. 

(a)  The  attachment  to  the  tops  and 
bottoms  onh^  of  cylinders  by  welding  or 
brazing  of  neckrhigs,  fo'^trings,  handles, 
bosses,  pads,  and  valve  protection  rings 
is  authorized:  Provided,  That  such  at¬ 
tachments  and  the  portion  of  the  con¬ 
tainer  to  which  they  are  attached  are 
made  of  weldable  steel,  the  carbon  con¬ 
tent  of  which  must  not  exceed  0.25  per¬ 
cent  except  in  the  case  of  4130X  steel 
which  may  be  used  with  proper  welding 
procedure. 

..  §  78.48-10  Wall  thickneM. 

(a)  The  wall  stress  shall  not  exceed 
18,000  pounds  per  square  inch.  Minimum 
wall  0.100"  for  any  cylinder  over  5"  out¬ 
side  diameter. 

(b)  Calculation  must  be  made  by  the 
formula: 

^_P  (1.3D»+0.4d*) 

D»— d* 

where 

S=wall  stress  In  pounds  per  square  inch; 

P=700  pounds  per  square  inch; 

0= outside  diameter  in  inches; 

d= inside  diameter  in  inches. 

§  78.48—11  Heat  treatment. 

(a)  The  completed  cylinders  must  be 
uniformly  and  properly  heat  treated. 
Heat  treatment  after  tests  is  authorized. 

§  78.48-12  Openings  in  cylinders  and 
connections  (valves,  fuse  plugs,  etc.) 
for  those  openings. 

(a)  Threads  required,  to  be  clean  cut, 
even,  without  checks,  and  to  gauge. 

(b)  Taper  threads  required;  to  be  of 
length  not  less  than  as  specified  for 
American  Standard  taper  pipe  threads. 

§  78.48-13  Safety  devices  and  protec¬ 
tion  for  valves,  safety  devices,  and 
other  connections,  if  applied. 

(a)  Must  be  as  required  by  the  Inter¬ 
state  Commerce  Commission’s  regula¬ 
tions  that  apply  (see  §§  73.34(f)  and 
73.301(i)  of  this  chapter). 

§  78.48—14  Hydrostatic  test. 

(a)  By  water-jacket,  or  other  suitable 
method,  operated  so  as  to  obtain  ac¬ 
curate  data.  Pressure  gauge  must  permit 
reading  to  accuracy  of  1  percent.  Ex¬ 
pansion  gauge  must  permit  reading  of 
total  expansion  to  accuracy  either  of  1 
percent  or  0.1  cubic  centimeter. 

(b)  Pressure  must  be  maintained  for 
30  seconds  and  sufficiently  longer  to  in¬ 
sure  complete  expansion.  Any  internal 
pressme  applied  after  heat-treatment 
and  previous  to  the  official  test  must  not 
exceed  90  percent  of  the  test  pressure. 
If,  due  to  failure  of  the  test  apparatus, 
the  test  pressure  cannot  be  maintained, 
the  test  may  be  repeated  at  a  pressure 
increased  by  10  percent  or  100  pounds 
per  square  inch,  whichever  is  the  lower. 

(c)  Permanent  volumetric  expansion 
must  not  exceed  10  percent  of  total  volu¬ 
metric  expansion  at  test  pressure. 
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(d)  Each  cylinder  must  be  tested  to 
pressure  of  at  least  700  poimds  per  square 
Inch. 

§  78.48-15  Flattening  test. 

(a)  Between  knife  edges,  wedge 
shaped.  60°  angle,  rounded  to  W'  radius; 
test  1  cylinder*  taken  at  random  out  of 
each  lot  of  200  or  less,  after  hydrostatic 
test. 

§  78.48-16  Physical  test. 

(a)  To  determine  sdeld  strength,  ten¬ 
sile  strength,  elongation,  and  reduction 
of  area  of  material.  Required  on  2  speci¬ 
mens  cut  from  1  *  cylinder,  or  part  there¬ 
of  heat-treated  as  required,  taker  at  ran¬ 
dom  out  of  each  lot  of  200  or  less. 

(b)  Specimens  must  be:  Gauge  length 
8  inches  with  width  not  over  inches; 
or,  gauge  length  2  inches  with  width  not 
over  1^8  inches:  Provided,  That  gauge 
length  at  least  24  times  thickness  with 
width  not  over  6  times  thickness  is  au¬ 
thorized  when  cylinder  weill  is  not  over 

inch  thick.  The  specimen,  exclusive 
of  grip  ends,  must  not  be  flattened.  Grip 
ends  may  be  flattened  to  within  one  inch 
of  each  end  of  the  reduced  section.  When 
size  of  cylinder  does  not  permit  securing 
straight  specimens,  the  specimens  may 
be  taken  in  any  location  or  direction  and 
may  be  straightened  or  flattened  cold,  by 
pressure  only,  not  by  blows;  when  speci¬ 
mens  are  so  taken  and  prepared,  the  in¬ 
spector’s  report  must  show  in  connection 
with  record  of  physical  tests  detailed  in¬ 
formation  in  regard  to  such  specimens. 
Heating  of  specimen  for  any  purpose  is 
not  authorized. 

(c)  The  yield  strength  in  tension  shall 
be  the  stress  corresponding  to  a  perma¬ 
nent  strain  of  0.2  percent  of  the  gauge 
length. 

(1)  The  3rield  strength  shall  be  de¬ 
termined  by  either  the  “offset”  method 
or  the  “extension  under  load”  method 
as  prescribed  in  ASTM  Standard  E8-57T. 

(2)  In  using  the  “extension  under 
load”  method,  the  total  strain  (or  “ex¬ 
tension  under  load”)  corresponding  to 
the  stress  at  which  the  0.2  percent  per¬ 
manent  strain  occurs  may  be  determined 
with  sufficient  acciu*acy  by  calculating 
the  elastic  extension  of  the  gauge  length 
under  appropriate  load  and  adding 
thereto  0.2  percent  of  the  gauge  length. 
Elastic  extension  calculations  shall  be 
based  on  an  elastic  modulus  of  30,000,000. 
In  the  event  of  controversy,  the  entire 
stress-strain  diagram  shall  be  plotted 
and  the  3deld  strength  determined  from 
the  0.2  percent  offset. 


*  For  lots  of  30  or  leas,  physical  and  flatten¬ 
ing  tests  are  authorized  to  be  made  on  a  ring 
at  least  8  Inches  long  cut  from  each  cylinder 
and  subjected  to  same  heat  treatment  as  the 
finished  cylinder. 


(3)  For  the  purpose  of  sh*ain  meas¬ 
urement.  the  initial  strain  shall  be  set 
while  the  specimen  is  imder  a  stress  of 
12,000  pounds  per  square  inch,  the  strain 
indicator  reading  being  set  at  the  cal¬ 
culated  corresponding  strain. 

(4)  Cross-head  speed  of  the  testing 
machine  shall  not  exceed  Va  inch  per 
minute  during  yield  strength  determina¬ 
tion. 

§  78.48-17  Acceptable  results  for  physi¬ 
cal  and  flattening  tests. 

(a)  Elongation  at  least  40  percent  for 
2  inch  gauge  length  or  at  least  20  percent 
in  other  cases;  yield  strei^th  not  over 
73  percent  of  tensile  strength;  flattening 
test  not  required. 

Exception:  Flattening  test  Is  required, 
without  cracking,  to  6  times  wall  thickness 
when  cylinders  are  made  of  lap-welded  pipe; 
In  such  case  rings  (crop  ends)  cut  from  each 
end  of  pipe  must  be  tested  with  weld  4S^  or 
less  from  point  of  greatest  stress;  If  a  ring 
falls,  another  from  the  same  end  of  pipe  may 
be  tested. 

§  78.48-18  Rejected  cylinders. 

(a)  Reheat  treatment  authorized;  sub¬ 
sequent  thereto,  acceptable  cylinders 
must  pass  all  prescribed  tests.  Repair  by 
weldi^  is  authorized. 

§  78.48—19  Marking. 

(a)  Marking  on  each  cylinder  by 
stamping  plainly  and  permanently  on 
shoulder,  top  head,  or  neck,  provided  that 
cylinders  not  less  than  0.090"  thick  may 
be  stamped  on  the  side  wall  adjacent 
to  the  top  head,  as  follows: 

(1)  IC<3-4. 

(2)  A  serial  *  number  and  an  identify¬ 
ing  symbol  (letters) ;  location  *  of  num¬ 
ber  to  be  just  below  the  ICC  mark; 
location  *  of  sjmibol  to  be  just  below  the 
serial  number.  The  symbol  and  num¬ 
bers  must  be  those  of  purchaser,  user,  or 
maker.  The  symbol  must  be  registered 
with  the  Bureau  of  Explosives;  duplica¬ 
tions  imauthorized. 

(3)  Inspector’s  official  mark  near 
serial  number;  date  of  test  (such  as 
5-50  for  May  1950),  so  placed  that  dates 
of  subsequent  tests  can  be  easily  added. 

§  78.48-20  Size  of  marks. 

(a)  At  least  high  if  space  permits. 


*ljOt  numbers,  not  over  500  cylinders  In 
each  lot,  authorized  for  cylinders  not  over  2 
Inches  outside  diameter. 

*  Symbol  In  front  of  or  following  the  n\im- 
ber  with  ample  space  between  is  also 
authorized.  Other  variations  In  location 
authorized  only  when  necessitated  by  lack 
of  space. 

Example: 

100-4 
1234 
"  XY 


§  78.48-21  Injector*#  report. 

(a)  Required  to  be  clear,  legible,  and 
in  following  form: 

(Place) _ 

(Date) _ _ _ _ 

Gas  cylinders 

Manufactured  by _ _ — ..... - Oompany 

Xjocatlon  at _ .... _ _ _ _ _ 

Manufactxired  by..... - - - Oompany 

Location  at......... _ ... _ 

Oonslgned  to.. _ ..... — ......Oompany 

Location  at _ _ _ 

Quantity _ 

Size _ Inches  outside  diameter  by...... 

inches  long. 

Marks  stamped  into  the  shoulder  of  the 
cylinder  are: 

Speclflcatlon  lOO- - ^ - 

Serial  niimbers _ to _ Inclusive. 

Inspector’s  mark _ _ _ _ _ _ _ 

Identlfjrlng  symbol  (registered) _ 

Test  date _ 

Tare  weights  (yes  or  no) _ 

Other  marks  (If  any) _ 

These  cylinders  were  made  by  process  of 


The _ permitted 

(neckrlngs,  footrlngs,  etc) 

In  178.48-0  were  attached  by  process  of 


(welding — ^brazing) 

The  material  used  was  Identified  by  the 

following _ _ _ 

(heat-purchase  order) 
numbers _ 

The  material  used  was  verified  as  to  chemi¬ 
cal  analysis  and  record  thereof  Is  attached 

hereto.  The  heat  numbers - 

(were— were  not) 

marked  on  the  material. 

All  material,  such  as  plates,  billets  and 
seamless  tubing,  was  Inspected  and  each 
cylinder  was  Inspected  both  before  and  after 
closing  In  the  ends;  all  that  was  accepted 
was  found  free  from  seams,  cracks,  lami¬ 
nations.  and  other  defects  which  might 
prove  Injurlotu  to  the  strength  of  the  cylin¬ 
der.  The  processes  of  manufacture  and  heat 
treatment  of  cylinders  were  supervised  and 
foxmd  to  be  efficient  and  satisfactory. 

The  cylinder  walls  were  measured  and 

the  miTiimiim  thlckness  noted  was _ Inch. 

The  outside  diameter  was  determined  by  a 

close  approximation  to  be _ Inches.  The 

wall  stress  was  calculated  to  be....  potmds 
per  square  Inch  under  an  Internal  pressure 
of _ pounds  per  square  Inch. 

Hydrostatic  tests,  flattening  tests,  tensile 
tests  of  material,  and  other  tests,  as  pre¬ 
scribed  In  speclflcatlon  No.  ICD-4  were  made 
In  the  presence  of  the  Inspector  and  all  ma¬ 
terial  and  cylinders  accepted  were  found  to 
be  in  compliance  with  the  requirements  of 
that  speclflcatlon.  Records  thereof  are  at¬ 
tached  hereto. 

1  hereby  certify  that  all  of  these  cylinders 
proved  satisfactory  In  every  way  and  comply 
with  the  requirements  of  Interstate  Com¬ 
merce  Commission  speclflcatlon  No.  4  except 
as  follows: 

Exceptions _ 


(Signed) _ 

Inspector. 


Tuesday,  December  29,  1964 
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(D»t*) 

Rkoosd  or  Chihkai,  Analtsu  or  Matcuai.  ros  Cyuin»ia 
..  indiulye. 


(PiAM^ . .  compliance  with  requirements,  is  ac- 

''  ceptable  when  verified  by  check  analyses 

of  samples  taken  from  one  cylinder  out 
of  each  lot  of  200  or  less. 

(c)  Verify  compliance  of  cylinders 
comj^y  with  all  requirements  including  mark- 


Nmbered  ^  outside  dlamrtet  by _ Inches  long 

Mwleby  V.V. . - . Company 

ror  ....11 . . . Company  _ _ _ _ _ _ _ 

NoTi’ Aniy  omision  of  i^ysee  by  heats.  If  antl^t^,  most  be  acooun^  fo^y  notation  ings:  inspect  inside  before  ftlnslng  in  both 

'>° "»■  »"»  SL:^ty  heat  treatment  m  proper; 
*  obtain  samples  for  all  tests  and  check 

chemical  analyse;  witness  all  tests; 
verify  threads  by  gauge;  report  vol¬ 
umetric  capacity  and  tare  weight  (see 
report  form)  and  minimum  thickness  of 
wall  noted. 

(d)  Render  complete  report  (S  78.49- 
21)  to  purchaser,  cylinder  maker,  and  the 
Bureau  of  Explosives.  ^ 

§78.49-5  StceL 

(Signed)  .  Open-hearth  or  electric  steel  of 

"  . . .  uniform  quality.  Content  percent  for 

(  ate;,  .  following  not  over:  Carbon,  0.25; 


Test 

No. 

Heat 

No. 

Obeck 

analysis 

No. 

Ovlln- 

dera 

repre¬ 

sented 

(serial 

Noe.) 

Chemical  analysis 

0 

P 

8 

81 

Mn 

Ni 

Cr 

. - 

The  analyses  were  i 


Rscoro  ov  Physical  Tists  or  Matkbial  fob  Otuhdbbs 

Numbered . to . Inclusive.  .  , 

■iM  _ inches  outside  diameter  by - - - - - Inches  long 

j(g _ ...... ....... _ ......... _ ....... — ..... — ............. - ..... — . — .  Company 


Test  No. 

Cylinders 
represented 
by  test  (Serial 
Nos.) 

Yield 
stren^h 
(pounds  per 
square  inch) 

TensQe 
strength 
(pounds  per 
square  inch) 

Elongation 
(percent  in  8 
inches) 

Reduction  of 
area  (percent) 

Flattening  test 

— 

— 

(Signed) 


(Place) 

(Date) 


Numbered . 
Blie. 


Recobd  or  Htdbostatic  Tbsts  On  Ctlindibs 

to . inclusive. 

inches  outside  diameter  by _ 


_  _ inches  long 

Made  by . . . . Company 

yor . . . . . . . . . . . . . . Company 


Serial  num¬ 
bers  of  cyl¬ 
inders  teAed 
arranged  nu¬ 
merically 

Actual  test  pres¬ 
sure  (pounds 
per  square  inch) 

Total  expansion 
(cubic  centi¬ 
meters)  > 

Permanent  ex¬ 
pansion  (cubic 
centimeters)  > 

Percent  ratio 
of  permanent 
expansion  to 
tc^  expansion  > 

Tare  weight 
(pounds)  * 

Volumetric  ca¬ 
pacity' 

1 

I  If  the  tests  are  made  by  a  method  Involving  the  measurement  of  the  amount  of  liquid  forced  into  the  cylinder  by 
the  test  pressure,  then  the  basic  data,  on  which  the  calculations  are  made,  such  as  the  pump  factors,  temperature  of 
Uqaid,  coefficient  of  compressibflity  of  liquid,  etc.,  must  also  be  given. 

*  Do  not  include  removable  cap  but  state  whether  with  or  without  valve.  These  weights  must  be  accurate  to  a 
tolerance  of  1  percent. 

I  Volumetric  capacity  on  2  percent  of  the  cylinders  is  acceptable. 

(Signed) . . . 


§  78.49  Specification  4A;  forge  welded 
steel  cylinders. 

§  78.49—1  Comidiance. 

(a)  Required  in  all  details. 

§  78.49-2  Type,  size,  and  service  pres¬ 
sure. 

(a)  Type  and  size.  Must  be  welded 
type;  forge  lap- welded  seams  required; 
not  over  1,000  poimds  water  capacity 
(nominal) . 

(b)  Service  pressure.*  At  least  150  to 
not  over  500  pounds  per  square  inch. 

‘Tbe  "service  pressure”  limits  the  use  of 
tte  cylinder.  It  Is  shown  by  marks  on  cylin¬ 
der;  for  example,  XCX>-4A300  Indicates  the 
service  pressure  as  800  pounds  per  square 
inch. 

No.  252— Pt.  n.  Sec.  2 - 6 


§  78.49-3  Inspection  by  whom  and 
where. 

(a)  By  competent  and  disinterested 
inspector  acceptable  to  the  Bureau  of 
Explosives;  chemical  analyses  and  tests, 
as  specified,  to  be  made  within  limits 
of  the  United  States. 

§  78.49—4  Duties  of  inspector. 

(a)  Inspect  all  material  and  reject  any 
not  complring  with  requirements;  for 
cylinders  made  by  billet-piercing  process, 
billets  to  be  inspected  after  nick  and 
cold  break. 

(b)  Verify  chemical  analysis  of  each 
heat  of  material  by  analysis  or  by  ob¬ 
taining  certified  analysis:  Provided.  That 
a  certificate  from  the  manufacturer 
thereof,  giving  sufBcient  data  to  indicate 


phosphorus,  0.045;  sulphur,  0.050. 

§  78.49—6  Identification  of  materiaL 

(a)  Required;  any  suitable  method. 

§  78.49-7  Defects. 

(a)  Material  with  seams,*  cracks,  lami¬ 
nations,  or  other  injurious  defects,  not  ' 
authori2»d. 

§  78.49-8  Manufacture. 

(a)  By  best  appliances  and  methods; 
dirt  and  scale  to  be  removed  as  necessary 
to  afford  proper  inspection;  no  fissure  or 
other  defect  acceptable  that  is  likely  to 
weaken  the  finished  cylinder  iq}precla- 
bly;  reasonably  sm(X)th  and  uniform  sur¬ 
face  finish  required.  Cylinders  closed  in 
by  spinning  process  not  authorized. 

§  78.49—9  Welding  or  brazing. 

(a)  The  attachment  to  the  tops  and 
bottoms  only  of  cylinders  by  welding  or 
brazing  of  neckrings,  footrings,  handles, 
bosses,  pads,  and  valve  protection  rings 
is  authorized  provided  that  such  attach¬ 
ments  and  the  portion  of  the  container 
to  which  they  are  attached  are  made  of 
weldable  steel,  the  carbon  content  of 
which  must  not  exceed  0.25  percent  ex¬ 
cept  in  the  case  of  4130X  steel  which 
may  be  used  with  proper  welding  proce¬ 
dure. 

§  78.49—10  Wall  thickness. 

(a)  The  wall  stress  shall  not  exceed 
18,000  pounds  per  square  inch  for  cyl¬ 
inders  with  longitudinal  side  seam  nor 
24,000  pounds  per  square  inch  for  cyl¬ 
inders  without  such  seam.  Minimum 
wall  0.100"  for  any  cylinder  over  5"  out¬ 
side  diameter. 

(b)  Calculation  must  be  made  by  the 
formula: 

,_P(1.8I)*+0.4d») 

where 

S=wall  stress  In  pounds  per  square  Inch; 

p= minimum  test  pressure  prescribed  for 
water  Jacket  test  or  450  iiounds  per 
square  inch  whichever  is  the  greater; 

D= outside  diameter  In  inches; 

d= Inside  diameter  In  Inches. 

§  78.49—11  Heat  treatment. 

(a)  Body  and  heads  formed  by  draw¬ 
ing  or  pressing  must  be  uniformly  and 
properly  heat  treated  prior  to  tests. 
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RULES  AND  RCGULATIONS 


5  78.49—12  Openings  in  cylinders  and 

connections  (valves,  fuse  plugs,  etc.) 
for  those  openings. 

(a)  Threads  required,  to  be  clean  cut, 
even,  without  checks,  and  to  gauge. 

(b)  Taper  threads,  when  used,  to  be 
of  length  not  less  than  as  specified  for 
American  Standard  taper  pipe  threads. 

(c)  Straight  threads  having  at  least 

6  engaged  threads  are  authorized;  to 
have  tight  fit  and  calculated  shear 
strength  at  least  10  times  the  test  pres¬ 
sure  of  the  cylinder:  gaskets  required, 
adequate  to  prevent  leakage. 

§  78.49—13  Safety  devices  and  protec¬ 
tion  for  valves,  safety  devices,  and 
other  connections,  if  applied. 

(a)  Devices  must  be  as  required  by 
the  Interstate  Commerce  Commission’s 
regulations  that  apply  (see  §S  73.34(f) 
and  73.301(1)  of  this  chapter). 

§  78.49—14  Hydrostatic  test. 

(a)  By  water-jajCket,  or  other  suitable 
method,  operated  so  as  to  obtain  accu¬ 
rate  data.  Pressure  gauge  must  permit 
reading  to  accuracy  of  1  percent.  Ex¬ 
pansion  gauge  must  permit  reading  of 
total  expansion  to  accuracy  either  of  1 
percent  or  0.1  cubic  centimeter. 

(b)  Pressure  must  be  maintained  for 
30  seconds  and  sufficiently  longer  to  in¬ 
sure  complete  expansion.  Any  internal 
pressure  applied  after  heat-treatment 
and  previous  to  the  official  test  must  not 
exceed  00  percent  of  the  test  pressure. 
If,  due  to  failure  of  the  test  apparatus, 
the  test  pressure  cannot  be  maintained, 
the  test  may  be  repeated  at  a  pressure 
increased  by  10  percent  or  100  pounds 
per  square  inch,  whichever  is  the  lower. 

(c)  Permanent  volumetric  expansion 
must  not  exceed  10  percent  of  total  volu¬ 
metric  expansion  at  test  pressure. 

(d)  Each  cylinder  must  be  tested  to 
at  least  %  times  service  pressure. 

§  78.49—15  Flattening  test. 

(a)  Between  knife  edges,  wedge 
shaped,  60*  angle,  rounded  to 
radius;  test  1  cylinder  *  taken  at  random 
out  of  each  lot  of  200  or  less,  after  hydro¬ 
static  test. 

§  78.49—16  Physical  test. 

(a)  To  determine  3^eld  strength,  ten¬ 
sile  strength,  elongation,  and  reduction 
of  area  of  material.  Required  on  2  speci¬ 
mens  cut  from  1  ^  cylinder,  or  part  there¬ 
of  heat-treated  as  required,  taken  at 
random  out  of  each  lot  of  200  or  less. 

(b)  Specimens  must  be:  Oauge  length 
8  inches  with  width  not  over  1^  inches; 
or,  gauge  length  2  inches  with  width 
not  over  1%  inches:  Provided,  That 
gauge  length  at  least  24  times  thickness 
with  width  not  over  6  times  thickness 
is  authorized  when  cylinder  wall  is  not 
over  A  inch  thick.  The  specimen,  ex¬ 
clusive  of  grip  ends,  must  not  be  flat¬ 
tened.  Orip  ends  may  be  flattened  to 
within  one  inch  of  each  end  of  the  re- 


*For  lots  of  SO  or  less,  physical  and  flat¬ 
tening  tests  are  authorised  to  be  made  on 
a  ring  at  least  8  inches  long  cut  from  each 
cylinder  and  subjected  to  same  heat  treat¬ 
ment  as  the  flnished  cylinder. 


duced  section.  When  size  of  cylinder 
does  not  permit  securing  straight  speci¬ 
mens,  the  specimens  may  be  taken  in 
any  location  or  direction  and  may  be 
straightened  or  flattened  cold,  by  pres¬ 
sure  only,  not  by  blows;  when  specimens 
are  so  taken  and  prepared,  the  inspec¬ 
tor’s  report  must  show  in  connection 
with  record  of  physical  tests  detailed 
information  in  regard  to  such  specimens. 
Heating  of  specimen  for  any  purpose  is 
not  authorized. 

(c)-  The  srield  strength  in  tension 
shall  be  the  stress  corresponding  to  a 
permanent  strain  of  0.2  percent  of  the 
gauge  length. 

(1)  The  jfield  strength  shall  be  deter¬ 
mined  by  either  the  “offset”  method  or 
the  “extension  under  load”  method  as 
prescribed  in  ASTM  Standard  E8-57T. 

(2)  In  using  the  “extension  under 
load”  method,  the  total  strain  (or  “ex¬ 
tension  imder  load”)  corresponding  to 
the  stress  at  which  the  0.2  percent  per¬ 
manent  strain  occurs  may  be  deter¬ 
mined  with  sufficient  accuracy  by 
calculating  the  elastic  extension  of  the 
gauge  length  under  appropriate  load 
and  adding  thereto  0.2  percent  of  the 
gauge  length.  Elastic  extension  calcu¬ 
lations  shall  be  based  on  an  elastic 
modulus  of  30,000,000.  In  the  event  of 
controversy,  the  entire  stress-strain 
diagram  shall  be  plotted  and  the  jrield 
strength  determined  from  the  0.2  per¬ 
cent  offset. 

(3)  For  the  purpose  of  strain  meas¬ 
urement.  the  initial  strain  shall  be  set 
while  the  specimen  is  under  a  stress  of 
12,000  pounds  per  square  inch,  the  strain 
indicator  reading  being  set  at  the  cal¬ 
culated  corresponding  strain. 

(4)  Cross-head  speed  of  the  testing 
machine  shall  not  exceed  Vs  inch  per 
minute  during  jrield  strength  deter¬ 
mination. 

§  78.49—17  Acceptable  results  for  physi¬ 
cal  and  flattening  tests. 

(a)  Elongation  at  least  40  perceot  for 
2  inch  gauge  length  or  at  least  20  per¬ 
cent  in  other  cases;  yield  strengtii  not 
over  73  percent  of  tensile  strength;  flat¬ 
tening  test  not  required. 

Exception:  Flattening  test  Is  required, 
without  cracking,  to  6  times  wall  thickness 
when  cylinders  are  made  of  lap-welded  pipe; 
In  such  case  rings  (crop  ends)  cut  from  each 
end  of  pipe  must  be  tested  with  weld  45* 
or  less  from  point  of  greatest  stress;  If  a 
ling  falls,  another  from  the  same  end  of 
pipe  may  be  tested. 

§  78.49—18  Rejected  cylinders. 

(a)  Reheat  treatment  authorized;  sub¬ 
sequent  thereto,  acceptable  cylinders 
must  pass  all  prescribed  tests.  Repair 
by  welding  Is  authorized. 

§  78.49-19  Marking. 

(a)  Marking  on  each  cylinder  by 
stamping  plainly  and  permanently  on 
shoulder,  top  head,  or  neck,  provided 
that  cylinders  not  less  than  0.090"  thick 
may  be  stamped  on  the  side  wall  adja¬ 
cent  to  the  top  head,  as  follows: 

(1)  ICC-4A  followed  by  the  service 
pressure  (for  example,  ICC-4A300,  etc.) 


(2)  A  serial  *  number  and  an  identify, 
ing  sjmibol  (letters) ;  location  *  of  number 
to  be  just  below  the  ICX)  mark;  location  ’ 
of  symbol  to  be  just  below  the  number. 
The  sjrmbol  and  numbers  must  be  those 
of  purchaser,  user,  or  maker.  The  sym¬ 
bol  must  be  registered  with  the  Bureau 
of  Explosives;  duplications  unauthorized. 

(3)  Inspector’s  official  mark  near  ' 
serial  number;  date  of  test  (such  as  5-50 
for  May  1950),  so  placed  that  dates  of 
subsequent  tests  can  be  easily  added. 

§  78.49—20  Size  of  marks. 

(a)  At  least  Vi"  high  if  space  permits. 

§  78.49—21  Inspector’s  report. 

(a)  Required  to  be  clear,  legible,  and 
in  following  form: 

(Place)  _ 

(Date) _ _ _ 

Gas  cylinders 


Manufactured  for _ Company 

Location  at _ 

Manufactured  by _ Company 

Location  at _ _ _ 

Consigned  to _ Company 

Location  at _ 

Quantity _ 


Size _ Inches  outside  diameter  by _ 

Inches  long 

Marks  stamped  into  the  shoulder  of  the 
cylinder  are: 

Specification  IOC- _ 

Serial  numbers _ to _ Inclusive. 

Inspector’s  mark _ 

Identifying  symbol  (registered) _ 

Test  date _ _ _ 

Tare  weights  (yes  or  no) _ 

Other  marks  (If  any) _ 

These  cylinders  were  made  by  process  of  ... 


The _ permitted  In 

(neckrlngs.  footrings,  etc.) 

{  78.49-9  were  attached  by  process  of _ 

(welding — ^brazing ) 

The  material  used  was  Identified  by  the 

following _ numbers - 

(heat-purchase  order) 

The  material  used  was  verified  as  to  chem¬ 
ical  analysis  and  record  thereof  Is  attached 

hereto.  The  heat  numbers _ 

(were — were  not) 

marked  on  the  material. 

All  material,  such  as  plates,  billets  and 
seamless  tubing,  was  Inspected  and  each 
cylinder  was  Inspected  both  before  and  after 
closing  In  the  ends;  all  that  was  accepted  was 
found  free  from  seams,  cracks,  laminations, 
and  other  defects  which  might  prove  in- 
Jurloxu  to  the  strength  of  the  cylinder.  The 
processes  of  manufacture  and  heat  treatment 
of  cylinders  were  supervised  and  foxmd  to  be 
efficient  and  satisfactory. 

The  cylinder  walls  were  measured  and  the 

minimum  thickness  noted  was - Inch. 

The  outside  diameter  was  determined  by  a 

close  approximation  to  be - Inches.  The 

wall  stress  was  calcvilated  to  be  -  pounds 


*Lot  numbers,  not  over  600  cylinders  In 
each  lot,  authorized  for  cylinders  not  over 
2  Inches  outside  diameter  and  for  cylinders 
over  2  Inches  outside  dlsuneter  when  toe 
volxunetrlc  capacity  does  not  exceed  60  cubic 
Inches. 

*  Symbol  In  front  of  or  following  the  num¬ 
ber  with  ample  space  between  is  also 
ized.  Other  variation  In  location  authorized 
only  when  necessitated  by  lack  of  space. 

Example: 

ICC-4A800 

1234 

XY 


FEDERAL  REGISTER 


Tuesday,  December  29,  1964 
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per  square  Inch  under  an  Interiud  pressure 
_ pounds  per  square  inch. 

Hydrostatic  tests,  flattening  tests,  tensile 
tests  of  material,  and  other  tests,  as  pre¬ 
scribed  In  spedflcatlon  Ko.  I0C-4A  wtn 
In  the  presence  of  the  Inspector  and  all 
material  and  cylinders  accepted  were  found 
to  be  In  compliance  with  the  requirements  of 
that  speclflcatlon.  Records  thereof  are  at¬ 
tached  hereto. 


I  hereby  certify  that  all  of  these  cylinders 
proved  satisfactory  In  every  way  and  comply 
with  the  requirements  of  Interstate  Com¬ 
merce  Commission  speclflcatlon  No.  4A  except 
as  follows: 

Exceptions  _ _ _ _ _ _ _ 


(Signed) 


Inspector. 


(Place) . 

(Date) . . . 

Rscosd  or  Chxmical  Analtsis  or  Matxbial  roa  Ctundxbs 
Kumbered . to . indosive. 

81fe . Inches  outside  diameter  by . inches  long 

Made  by  ......................... — ....................... — ............ _ ........... ...........  Comixmy 

Nots:  Any  omMon  of  aiudyses  by  l^ts.  If  autboiisM,  must  ^  accounted  foVby  notation  heroon*re^i^‘^^e 
prescribed  certificate  of  the  manufacturer  of  material  has  been  secured,  found  satisfactory,  and  placed  on  file,  or  by 
attaching  a  copy  of  the  certificate. 


T«t 

No. 

Best 

No. 

Check 

snalysia 

No. 

OvUn- 

den 

repre¬ 

sented 

(aerial 

Nos.) 

Chemloal  analysis 

0 

P 

8 

Si 

Mn 

Ni 

Cr 

The  analyses  wwe  made  by 


(Signed) 


(Place) . 

(Date) . . . . 

Bscord  or  Phtsical  Tssts  or  Material  roR  Ctumpxrs 
Numbered _ _ _  to  . . .  Indosive. 

Bite . . inches  outside  diameter  by . inches  inTig 

Made  by  _ ....... _ ...........  Company 

— . - - - - - - . - . — - - Company 


.Test  No. 

OyUnden 
represented 
by  (Serial 

•  Noe.) 

Yield 
strength 
(poonds  per 
square  inch) 

Tensile 
stren^ 
(pounds  per 
square  into) 

Elongation 
(percent  in  8 
inches) 

Beduction  of 
ares  (percent) 

Flattening  test 

(Signed). 


(Place) _ 

(Date) . . 


§  78.5(^-S  Inspectitm  by  whom  and 
vdiere. 

(a)  By  competent  inspector;  chemical 
analyses  and  tests,  as  specified,  to  be 
made  within  limits  of  the  United  States. 
Interested  inspectors  are  authorized. 

§  78,50-4  Doties  of  inspector. 

(a)  Inspect  all  material  and  reject  any 
not  comphring  with  requirements;  for 
cylinders  made  by  billet-piercing  process, 
billets  to  be  inspected  after  nick  and  cold 
break.  * 

(b)  Verify  chemical  analysis  of  each 
heat  of  material  by  analysis  or  by  ob¬ 
taining  certified  analysis:  Provided,  That 
a  certificate  from  the  manufacturer 
thereof,  giving  sufficient  data  to  indicate 
compliance  with  requirements,  is  ac¬ 
ceptable  when  verified  by  check  analyses 
of  samples  taken  from  one  cylinder  out 
of  each  lot  of  200  or  less. 

(c)  Verify  compliance  of  cylinders 
with  all  requirements  including  mark¬ 
ings;  inspect  inside  before  closing  in  both 
ends;  verify  heat  treatment  as  proper; 
obtain  samples  for  all  tests  and  check 
chemical  analyses;  witness  all  tests; 
verify  threads  by  gauge;  report  volu¬ 
metric  capacity  and  tare  weight  (see  re¬ 
port  form)  and  nUnimiim  thickness  of 
wall  noted. 

(d)  Render  complete  report  (S  78.50- 
21)  to  purchaser,  cylinder  maker,  and 
the  Bureau  of  Explosives. 

§  78.50-5  Steel. 

(a)  Open-hearth,  electric  or  basic 
oxygen  process  steel  of  uniform  quality. 
Content  percent  for  the  following  not 
over:  Carbon,  0.25;  phosphorus,  0.045; 
sulphur,  0.050. 

§  78.50-6  Identification  of  materiaL 

(a)  Required;  any  suitable  method  ex¬ 
cept  that  plates  and  billets  for  hot- 
drawn  cylinders  shall  be  marked  with 
heat  number. 

§  78.50-7  Defects. 


Numbered . .  to  , 

8iie. 


Bscord  or  Htdrostatk  Tssts  on  Ctlindsss 
..............  tndaslvs. 

.  inohse  outside  diameter  by . Inches  long 


MiHp  hV - - - - .uauwip,,  u, - - - - - - —  incnes  long 

. . . Company 


Company 


Serial  Nos. 
of  cyllnden 
tested  arranged 
numerically 

Actual  test 
pressure 
(pounds  per 
square  inch) 

Total  ezpandon 
(cubic  oenti- 
DMten)  > 

Permanent 
enanslon 
(eubic  centi- 
meten)  > 

Percent  ratio 
of  permanent 
ezpauslon  to 
total  expan¬ 
sion  1 

Tare  weight 
(pounds  * 

Volumetric 

capacity 

• 

the  tit  Invol^  toe  measurenient  of  the  amount  of  liquid  forced  Into  the  cylinder  by 

UonM  the  calcnUtlcms  are  made,  such  as  the  pump  foctors,  temperature  of 

uotM,  coefficient  of  compressibility  of  Uquld,  etc.,  most  also  bo  glvenT^  **-<«*»,  w 

whether  with  or  without  valve.  These  weights  most  be  accurate  to  a 


(Signed). 


§  78.50  Specification  4B ;  welded  and 
brazed  steel  cylinders. 

§  78.50—1  Compliance. 

(a)  Required  in  all  details. 

§78.50-2  Type,  size,  and  service  pres¬ 
sure. 

(a)  Type  and  size.  Must  be  welded 
OT  brazed  type;  longitudinal  seams  must 
oe  forge  lap- welded  or  brazed;  not  over 


1,000  pounds  water  capacity  (nominal). 
Cylinders  closed  in  by  spinning  process 
not  authorized. 

(b)  Senrice  pressure.'  At  least  150  to 
not  over  500  pounds  per  square  inch. 


a  Hie  "service  pressure"  limits  the  use  of 
the  cylinder.  It  Is  shown  by  mnricA  on  cylin¬ 
der;  for  example,  ICC-4B800  indicates  the 
service  pressure  as  800  pounds  per  square 
Inch. 


(a)  Material  with  seams,  cracks,  lami¬ 
nations,  or  other  injurious  defects,  not 
authorized. 

§  78.50-8  Blanufactare. 

(a)  By  best  appliances  and  methods; 
dirt  and  scale  to  be  removed  as  neces¬ 
sary  to  afford  proper  inspection;  no  de¬ 
fect  acceptable  that  is  likely  to  weaken 
the  finished  cylinder  appreciably;  rea¬ 
sonably  smooth  and  uniform  surface 
finish  required.  Exposed  bottom  welds 
oa  cylinders  over  18"  long  must  be  pro¬ 
tected  by  footrings.  Seams  must  be 
made  as  follows: 

(1)  Circumferential  seams:  By  welding 
or  by  brazing.  Heads  attached  by  braz¬ 
ing  must  have  a  driving  fit  with  the  shell, 
unless  the  shell  is  crimped,  swedged,  or 
curled  over  the  skirt  or  flange  of  the 
head,  and  be  thoroughly  brazed  until 
complete  penetration  by  the  brazing  ma¬ 
terial  of  the  brazed  Joint  is  secured. 
Depth  of  brazing  from  end  of  shell  must 
be  at  least  four  times  the  thickness  of 
shell  metal. 

(2)  Longitudinal  seams  in  shells:  By 
forged  lap  welding,  by  copper  brazing,  by 
copper  alloy  brazing,  or  by  silver  alloy 
brazing.  Copper  alloy  composition  must 
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be:  Copper,  95  percent  minimum;  Sili¬ 
con,  1.5  percent  to  3.85  percent;  Man¬ 
ganese,  0.2Apercent  to  1.10  percent.  The 
melting  point  of  the  silver  alloy  brazing 
material  must  be  in  excess  of  1000*  F. 
When  brazed,  the  plate  edge  must  be 
lapped  at  least  eight  times  the  thickness 
of  plate,  laps  being  held  in  position,  sub- 
stantUdly  metal  to  metal,  by  riveting  or 
electric  spot- welding;  brazing  must  be 
done  by  using  a  suitable  flux  and  by  plac¬ 
ing  brazing  material  on  one  side  of  seam 
and  apphring  heat  until  ^this  material 
shows  uniformly  along  the  seam  of  the 
other  side. 


(3)  Straight  threads,  having  at  least 
4  engaged  threads,  to  have  tight  flt  and 
calculated  shear  strength  at  least  10 
times  the  test  pressure  of  the  cylinder; 
gaskets  required,  adequate  to  prevent 
leakage. 

Non  1:  A  brass  fitting  may  be  brazed  to 
the  steel  boss  or  fiange  on  cylinders  used  aa 
component  parts  of  hand  fire  extinguishers. 

(b)  Closure  of  fltting,  boss,  or  pad 
must  be  adequate  to  prevent  leakage. 

§  78.50—13  Safety  devices  and  protec- 
ti<m  for  valves,  safety  devices,  and 
other  connections,  if  applied. 


width  not  over  6  times  thickness  is  au¬ 
thorized  when  cylinder  wall  is  not  over 

inch  thick.  The  specimen,  exclusive 
of  grip  ends,  must  not  be  flattened.  Grip 
ends  may  be  flattened  to  within  one  inch 
of  each  end  of  the  reduced  section. 
When  size  of  cylinder  does  not  permit 
securing  straight  specimens,  the  speci¬ 
mens  may  be  taken  in  any  location  or  di¬ 
rection  and  may  be  straightened  or  flat¬ 
tened  cold,  by  pressure  only,  not  by  blows: 
when  specimens  are  so  taken  and  pre¬ 
pared,  the  inspector’s  report  must  show 
in  connection  with  record  of  physical 
tests  detailed  information  in  regard  to 
such  specimens.  Heating  of  specimen 
for  any  purpose  is  not  authorized. 

(c)  The  ^eld  strength  in  tension  shall 
be  the  stress  corresponding  to  a  pernia- 
nent  strain  of  0.2  percent  of  the  gauge 
length. 

(1)  The  yield  strength  shall  be  deter¬ 
mined  by  either  the  “offset”  method  or 
the  “extension  imder  load”  method  as 
prescribed  in  ASTM  Standard  E8-57T. 

(2)  In  using  the  “extension  under 
load”  method,  the  total  strain  (or  “ex¬ 
tension  imder  load”)  corresponding  to 
the  stress  at  which  the  0.2  percent  per¬ 
manent  strain  occurs  may  be  determined 
with  sufdcient  accuracy  by  calculating 
the  elastic  extension  of  the  gauge  length 
under  appropriate  load  and  addi^ 
thereto  0.2  percent  of  the  gauge  length. 
Elastic  extension  calculations  shall  be 
based  on  an  elastic  modulus  of  30,000,000. 
In  the  event  of  controversy,  the  entire 
stress-strain  diagram  shall  be  plotted 
and  the  yield  strength  determined  from 
the  0.2  percent  offset. 

(3 )  For  the  purpose  of  strain  measure¬ 
ment,  the  initial  strain  shall  be  set  while 
the  specimen  is  under  a  stress  of  12,000 
pounds  per  square  inch,  the  strain  indi¬ 
cator  reading  being  set  at  the  calculated 
corresponding  strain. 

(4)  Cross-head  speed  of  the  testing 
machine  shall  not  exceed  Vs  inch  per 
minute  during  sdeld  strength  determina¬ 
tion. 

§  78.50—17  Acceptable  results  for  physi¬ 
cal  and  flattening  tests. 

(a)  Elongation  at  least  40  percent  for 
2  inch  gauge  length  or  at  least  20  percent 
in  other  cases;  yield  strength  not  over  73 
percent  of  tensile  strength;  flattening 
test  not  required. 

Exception:  Flattening  test  Is  required, 
without  cracking,  to  6  times  wall  thickness 
when  cylinders  are  made  of  lap-welded  pipe; 
in  such  case  rings  (crop  ends)  cut  from  eacb 
end  of  pipe  must  be  tested  with  weld  45* 
or  less  from  point  of  greatest  stress;  if  a  ring 
fails,  another  from  the  same  end  of  pipe 
may  be  tested. 

§  78.50—18  Rejected  cylinders. 

(a)  Reheat  treatment  authorized: 
subsequent  thereto,  acceptable  cylinders 
must  pass  all  prescribed  tests.  Repair 
of  brazed  seams  by  brazing  and  welded 
'  seams  by  welding  is  authorized. 

§  78.50-19  Marking. 

'  (a)  Marking  on  each  cylinder  by 
stamping  plainly  and  permanently  on 
shoulder,  top  head,  neck  or  valve  pro¬ 
tection  collar  which  is  permanently  at¬ 
tached  to  the  cylinders  and  forming  an 
integral  part  thereof,  provided  that  cyl- 


§  78.50-9  Welding  or  brazing. 

(a)  Tlie  attachment  to  the  tops  and 
bottoms  only  of  cylinders  by  welding  or 
brazing  of  neckrings,  footrings,  handles, 
bosses,  pads,  and  valve  protection  rings 
is  authorized:  Provided,  That  such  at¬ 
tachments  and  the  portion  of  the  con¬ 
tainer  to  which  they  are  attached  are 
made  of  weldable  steel,  the  carbon  con¬ 
tent  of  which  must  not  exceed  0.25  per¬ 
cent  except  in  the  case  of  4130X  sted 
which  may  be  used  with  proper  welding 
procedure. 

§  78.50-10  WaU  thickneM. 

(a)  ^r  outside  diameters  over  6"  the 
minimum  wall  thickness  shall  be  0.090 
inch,  m  any  case  the  minimum  wall 
thickness  shall  be  such  that  calculated 
wall  stress  at  minimum  test  pressure 
(S  78.50-14(d) )  shall  not  exceed  tiie  fol¬ 
lowing  values: 

(1)  24,000  pounds  per  square  inch  for 
cylinders  without  longitudinal  seam; 

(2)  22,800  pounds  per  square  inch  for 
cylinders  having  copper  brazed  or  silver 
alloy  brazed  longitudinal  seam; 

(3)  18,000  pounds  per  square  inch  for 
cylinders  having  forged  lapped  welded 
longitudinal  seam. 

(b)  Calculation  must  be  made  by  the 
formula: 

^  „  P(lAI)*-|-0.4d*) 

'  - 

D* — (P 

Where 

S=wall  etrese  In  pounds  per  square  inch; 

P=mlnlmum  test  pressure  prescribed  for 
water  Jacket  test  or  450  pounds  per 
square  inch  whichever  is  the  greater; 

i>= outside  diameter  in  inches; 

d= inside  diameter  in  Inches. 

§  78.50—11  Heat  treatment. 

(a)  Body  and  heads  formed  by  draw¬ 
ing  or  pressing  must  be  uniformly  and 
properly  heat  treated  prior  to  tests. 

§  78.50—12  Opening  in  cylinders. 

(a)  Each  opening  in  cylinders,  except 
those  for  safety  devices,  must  be  pro¬ 
vided  with  a  fltting,  boss,  or  pad,  securely 
attached  to  cylinder  by  brazing  or  by 
welding  or  by  threads.  Fitting,  boss,  or 
pad  must  be  of  steel  suitable  for  the 
method  of  attachment  employed,  and 
which  need  not  be  identified  or  verified 
as  to  analysis,  except  that  if  attachment 
is  by  welding,  carbon  content  must  not 
exceed  0.25  percent.  If  threads  are  used, 
they  must  (xxnply  with  the  following:  ^ 

(1)  Threads  must  be  clean  cut,  even, 
without  checks,  and  tapped  to  gauge. 

(2)  Taper  threads  to  be  of  length  not 
less  than  as  specifled  for  American 
Standard  taper  pipe  threads. 


(a)  Must  be  as  required  by  the  Inter¬ 
state  Commerce  Commission’s  regula¬ 
tions  that  apply  (see  SS  73.34(f),  73.301 
(i)  and  73.124(a)  of  this  chapter.) 

§  78.50-14  Hydrostatic  test. 

(a)  By  water-jacket,  or  other  suitable 
method,  operated  so  as  to  obtain  accu¬ 
rate  data.  Pressure  gauge  must  permit 
reading  to  accuracy  of  1  percent.  Ex¬ 
pansion  gauge  must  permit  reading  of 
total  expansion  to  accuracy  either  of  1 
percent  or  0.1  cubic  centimeter. 

(b)  Pressure  must  be  maintained  for 
30  seconds  and  sufficiently  longer  to  in¬ 
sure  complete  expansion.  Any  internal 
pressure  applied  after  heat-treatment 
and  previous  to  the  official  test  must  not 
exceed  90  percent  of  the  test  pressure. 
If,  due  to  failure  of  the  test  apparatus, 
the  test  pressure  cannot  be  maintained, 
the  test  may  be  repeated  at  a  pressure 
increased  by  10  percent  or  100  pounds  per 
square  inch,  whichever  is  the  lower. 

(c)  Permanent  volumetric  expansion 
must  not  exceed  10  percent  of  total 
volumetric  expansion  at  test  pressure. 

(d)  Cylinders  must  be  tested  as  fol¬ 
lows: 

(1)  At  least  one  cylinder  selected  at 
random  out  of  each  lot  of  200  or  less  shall 
be  tested  as  outlined  in  paragraphs  (a) , 
(b),  and  (c)  of  this  section  to  at  least 
two  times  service  pressure. 

(2)  All  cylinders  not  tested  as  outlined 
in  subparagraph  (1)  of  this  paragraph 
must  be  examined  under  pressure  of  at 
least  two  times  service  pressure  and  show 
no  defect. 

§  78.50—15  Flattening  test. 

(a)  Between  knife  edges,  wedge 
shaped,  60*  angle,  rounded  to  ra¬ 
dius;  test  1  cylinder*  taken  at  random 
out  of  each  lot  of  200  or  less,  after  hydro¬ 
static  test. 

§  78.50—16  Physical  test. 

(a)  To  determine  yield  strength,  ten¬ 
sile  strength,  elongation,  and  reduction 
of  area  of  material.  Required  on  2 
specimens  cut  from  1  *  cylinder,  or  part 
thereof  heat-treated  as  required,  taken 
at  random  out  of  each  lot  of  200  or  less. 

(b)  Specimens  must  be:  Gauge  length 
8  inches  with  width  not  over  inches; 
or,  gauge  length  2  inches  with  width  not 
over  iy2  inches;  provided,  that  gauge 
length  at  least  24  times  thickness  with 


>  For  lots  of  30  or  less,  physical  and  flatten¬ 
ing  tests  are  authorized  to  be  made  on  a  ring 
at  least  8  inches  long  cut  from  each  cylinder 
and  subjected  to  same  heat  treatment  as  the 
finished  cylinder. 
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Inders  not  less  than  0.090  inches  thick 
may  be  stamped  on  the  side  wall  adja¬ 
cent  to  top  head,  as  follows: 

(1>  ICC-4B  followed  by  the  service 
pressure  (for  example,  ICC-4B300,  etc.). 

(2)  A  serUd  *  number  and  an  identify¬ 
ing  symbol  (letters) ;  location  *  of  number 
to  be  just  below  the  I(X:  mark;  loca¬ 
tion  *  of  symbol  to  be  just  below  the  serial 
number.  The  ssrmbol  and  numbers  must 
be  those  of  purchaser,  user,  or  maker. 
The  symbol  must  be  registered  with  the 
Bureau  of  Explosives;  duplications  un¬ 
authorized. 

(3)  Inspector’s  official  mark,  near 
serial  number;  date  of  test  (such  as  5-^0 
for  May  1950),  so  placed  that  date  of 
subsequent  test  can  be  easily  added. 

§  78.50-20  Size  of  marks. 


dosing  In  the  ends;  all  that  was  accepted  was 
foxmd  free  from  seams,  cracks,  laminations, 
and  other  defects  which  might  prove  Inju¬ 
rious  to  the  strength  of  the  cylinder.  The 
processes  of  manufacture  and  heat  treatment 
of  cylinders  were  supervised  and  found  to  be 
efficient  and  satisfactory. 

The  cylinder  walls  were  measured  and  the 

minimum  thickness  noted  was _ Inch. 

The  outside  diameter  was  determined  by  a 

does  approximation  to  be _ Inches.  The 

wdl  stress  was  calcxilated  to  be  pounds 
per  square  Inch  under  an  Internal  pressure 
of  _ _ poimds  per  square  Inch. 

Hydrostatic  tests,  flattening  tests,  tensile 
tests  of  material,  and  other  tests,  as  pre¬ 


scribed  In  specification  No.  ICC-4B  were  made 
In  the  presence  of  the  Inspector  and  all  ma¬ 
terial  and  cylinders  accepted  were  found  to 
be  In  compliance  with  the  requirements  of 
that  specification.  Records  thereof  are  at¬ 
tached  hereto. 

I  hereby  certify  that  all  of  these  cylinders 
proved  satisfactory  In  every  way  and  comply 
with  the  req\iirements  of  Interstate  Com¬ 
merce  Commission  spedflcatlon  No.  4B  except 
as  follows: 

Exceptions: _ _ _ 


(Signed) - 

Inspector. 


(Place) 

(Date) 


Rkgobo  or  OHimcAL  Analtsib  or  Matsbial  roa  Ctlindxbs 
Numbered _ _ to . . . Inclusive. 

Size . inches  outside  diameter  by . inches  long 

Made  by _ _ _ _ _ _ Company 

Por _ _ _ _ _ _ _ _ _ 1 _ Company 

,  ^  _  ,  .  .  _  , _ Nora:  Any  omission  of  analyses  by  heats,  if  authorized,  must  bo  accounted  for  by  notation  hereon  reading  "The 

(a)  Required  to  be  clear,  legible,  and  jmscrlbed  oertlflcate  of  the  manufacturer  of  material  has  been  semed,  found  satisiaetmy,  and  placed  on  file,”  or  by 
in  following  form:  attaching  a  copy  of  the  cortmcato. 


(a)  At  least  high  if  space  permits. 

§  78.50-21  Inspector’s  report. 


(Place) 
(Date)  — 
Gas  cylinders 


Manufactured  for.— .—Company 

Location  at - — 

Ifanulactured  by — .... - - — . — Company 

Location  at - 

(X)zisigned  to - Company 

Location  at _ _ _ _ — -.. 


Quantity _ _ _ 

Size _ Inches  outside  diameter  by _ _ 

inches  long. 

Marks  stamped  Into  the  shoulder  of  the 
cylinder  are: 

Specification  ICG- _ _ _ _ ..... — . 

Serial  numbers _ to _ Inclusive. 

Inspector’s  mark _ ........ 

Identifying  symbol  (registered) ....... — .. 

Test  date _ _ _ _ _ .............. 

Tare  weights  (yes  or  no) _ — 

Other  marks  (If  any) _ _ 

These  cylinders  were  made  by  process  of.. 


The - permitted  In 

(neckrlngs,  footrlngs,  etc) 
i  78.60-fl  were  attached  by  process  of _ 


(welding — ^brazing) 

The  material  used  was  Identified  by  the 

following  _ ....... _ ......numbers 

(heat-ptirchase  order) 


Test 

No. 

Heat 

No. 

Check 

analysis 

No. 

Cylln- 

uers 

repre¬ 

sented 

(serial 

Noe.) 

Chemical  analysis 

C 

P 

8 

Si 

Mn 

Ni 

Cr 

The  analyses  were  made  by 


(Si^ed) 


Numbered 

Size . 

Made  by .. 
For _ 


Rzcobd  or  Phtskai.  Tbsts  or  Matbbial  tob  Otundxbs 
.  to . . . inclusive. 

. . .  inches  outside  diameter  by . . ........... _ .... _ ....  inches  long 

_ _ _ _ _ _ _ _ _ _ Company 

_ _ _ _ _ _ _ _ _ _ _ _ _ Company 


•  Test  No. 

Cylinders 
represented 
by  test  (Serial 
Nos.) 

Yield 
strength 
(pounds  per 
square  inch) 

Tensile 
strength 
(pounds  per 
square  inch) 

Elongation 
(percent  in  8 
inches) 

Reduction  of 
area  (percent) 

Flattening  test 

The  material  used  was  verified  as  to  Chemi¬ 
cal  analysis  and  record  thereof  Is  attached 
hereto.  The  heat  numbers _ 


(Signed) . 

(Place) _ 

(Date) _ 


(were — ^were  not) 

marked  on  the  material. 

All  material,  such  as  plates,  billets  and 
seamless  tubing,  was  Inspected  and  each 
cylinder  was  inspected  both  before  and  after 


Rbcobd  or  Htdbostatic  Tbsts  oh  Ctundxbs 
Numbered . . .  to  . . inclusive. 

Size - - - -  inches  outside  diameter  by _ _ _ inches  long 

Made  by ................................. _ _ _ ......................................................  Company 

P<w - - - - - - -  Company 


*Lot  numbers,  not  over  600  cylinders  In 
each  lot,  authorized  for  cylinders  not  over  2 
Inches  outside  diameter  and  for  cylinders 
over  2  Inches  outside  diameter  when  the  volu¬ 
metric  capacity  does  not  exceed  170  cubic 
inches. 

*  Symbol  in  front  of  or  following  the  num¬ 
ber  with  ample  space  between  or  s3fmbol  and 
serial  number  stamped  Into  welded  or  brazed- 
on  valve  spud  directly  above  the  ICC 
■peclflcatlon  mark  located  on  head  of  cylinder 
Me  also  authorized.  Other  variations  in  lo- 
mtlon  authorized  only  when  necessitated  bv 
mck  of  space. 

Example: 

ICO-4B300 

1284 

XT 


Serial  num¬ 
bers  of  cyl¬ 
inders  tested 
arranged  nu¬ 
merically 

Actual  test  pres¬ 
sure  (pounds 
per  square  inch) 

Total  expansion 
(cubic  centi¬ 
meters)  i 

Permanent  ex¬ 
pansion  (cubic 
centimeters)  > 

Percent  ratio 
of  permanent 
expansion  to 
totuezpanslon> 

Tare  weight 
(pounds)  > 

Volumetric  ca¬ 
pacity  * 

* 

- 

Notb:  When  specifications  require  test  for  only  1  out  of  each  lot  of  200  or  less  oylindws,  the  check  on  the  others  must 

be  indicated  by  a  notation  hereon  reading,  “Bach  cylinder  was  subjected  to  a  pressure  of _ _ _ pounds  per  square 

inch  and  showed  no  defect." 

•  If  the  tests  are  made  by  a  method  involving  the  measurement  of  the  amount  of  liquid  forced  into  the  cylinder  by 
the  test  pressure,  then  the  basic  data,  on  wbiob  the  calculations  are  made,  sncb  as  tiie  pump  factors,  temperature  of 
liquid,  coefficient  of  compressibility  of  liquid,  etc.,  must  also  be  given. 

1  Do  not  include  removable  cap  but  state  wbetbw  with  at  without  valve.  These  weights  must  be  accurate  to  a 
tolerance  of  1  percent. 

•  Report  approximate  maximum  and  minimum  volumetric  capacity  for  the  lot. 

(Signed)  .. 
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§  784»1  Specificfttioii  4BA$  wdded  or 
brasea  steel  cjlinden  made  of  defi- 
nitdj  presci'ibed  steels. 

§  78.51—1  0>iiqdianee. 

(a)  Required  In  all  details. 

S  78.51-2  T^pe,  siae,  and  serriee  pres¬ 
sure. 

(a)  Must  be  welded  or  brazed  type; 
not  over  4.,000  pounds  water  cfq>acity 
(nominal) ;  service  pressure  at  least  225 
and  not  over  500  pounds  per  square  inch 
gauge.  Closures  welded  by  the  spinning 
process  not  permitted. 

§  78.51-8  Inspection  by  whom  and 
where. 

(a)  By  competent  inspector;  chemical 
analyses  and  tests,  as  specified,  to  be 
made  within  limits  of  the  United  States. 
Interested  inspectors  are  authorized. 

§  78.51-4  Doties  of  inspecUnr. 

(a)  Inspect  all  material  and  reject  any 
not  comparing  with  requirements  of  this 
specification.  For  cylinders  made  by 
the  billet-piercing  process,  billets  to  be 
Inspected  after  nick  and  cold  break. 

(b)  Verify  chemical  analysis  of  each 
heat  of  material  by  analysis  or  by  obtain¬ 
ing  certified  analsrsis:  Provided,  That  a 
certificate  from  the  manufacturer  there¬ 
of,  giving  sufficient  data  to  indicate  com¬ 
pliance  with  requirements,  is  acceptable 
when  verified  by  check  analyses  of  sam¬ 
ples  taken  from  one  cylinder  out  of  each 
lot  of  200  or  less. 

(c)  Verify  compliance  of  cylinders 
with  specification  requirements  includ¬ 
ing:  markings;  condition  of  inside; 
tests;  threads;  beat  treatment.  Obtain 
samples  for  all  tests,  and  check  chemical 
anabases,  witness  all  tests;  report  volu¬ 
metric  capacity,  tarC  weight  (see  report 
form),  and  minimum  thickness  of  wall 
noted. 

(d)  Render  complete  report  (S  78.51- 
21)  to  purchaser,  cylinder  maker,  and 
the  Bureau  of  Explosives. 

§  78.51-5  SteeL 

(a)  Designations  and  limited  chemical 
compositions  of  steels  authorized  by  this 
specification  shall  be  as  shown  in 
S  78.51-20,  Table  I. 

§  78.51—6  Identification  of  materiaL 

(a)  Required;  any  suitable  method  ex¬ 
cept  that  plates  and  billets  for  hot-drawn 
cylinders  shall  be  marked  with  the  heat 
number. 

§78.51-7  Defecu. 

(a)  Material  with  s^ams,  cracks,  lami¬ 
nations,  or  other  injurious  defects,  not 
authorized. 

§  78.51-8  Manufacture. 

(a)  By  best  appliances  and  methods; 
dirt  and  scale  to  be  removed  as  neces¬ 
sary  to  afford  proper  inspection;  no  de¬ 
fect  acceptable  that  is  likely  to  weaken 
the  finished  cylinder  appreciably;  rea¬ 
sonably  smooth  and  uniform  siu*face 
finish  required.  Exposed  bottom  welds 
on  cylinders  over  18  inches  long  must  be 
protected  by  footrings.  Seams  must  be 
made  as  follows;  Minimtim  thickness  of 
heads  and  bottoms  shall  be  not  less  than 
90  percent  of  the  required  thickness  of 
the  side  walL 


(b)  Circumferential  seams.  By  weld¬ 
ing  or  by  brazing.  Heads  attached  by 
brazing  must  have  a  driving  fit  with  the 
shell,  unless  the  shell  is  crimped,  swedged, 
or  curled  over  the  skirt  or  fiange  of  the 
head,  and  must  be  thoroughly  brazed 
until  complete  penetration  by  the  braz¬ 
ing  material  of  the  brazed  Joint  is  se¬ 
cured.  Depth  of  brazing  from  end  of 
shell  must  be  at  least  four  times  the 
thickness  of  shell  metal. 

(c)  Longitudinal  seams  in  shells:  By 
copper  brazing,  copper  alloy  brazing,  or 
by  silver  alloy  brazing.  Copper  alloy 
composition  must  be:  Copper  95  percent 
minimum,  Silicon  1.5  percent  to  3.85  per¬ 
cent,  Manganese  0.25  percent  to  1.10 
percent.  The  melting  point  of  the  silver 
alloy  brazing  material  must  be  in  excess 
of  1,000"  F.  The  plate  edge  must  be 
lapped  at  least  eight  times  the  thickness 
of  plate,  laps  being  held  in  position,  sub¬ 
stantially  metal  to  metal,  by  riveting  or 
by  electric  spot-welding.  Brazing  must 
be  done  by  using  a  suitable  flux  and  by 
placing  brazing  material  on  one  side  of 
seam  and  applying  heat  until  this  ma¬ 
terial  shows  uniformly  along  the  seam  of 
the  other  side. 

(1)  Strength  of  longitudinal  seam: 
Copper  brazed  longitudinal  seam  must 
have  strength  at  least  Z/2  times  the 
strength  of  the  steel  waU. 

§  78.51—9  Welding  and  brazing. 

(a)  The  attachment  to  the  tops  and 
bottoms  only  of  cylinders  by  welding  or 
brazing  of  neckrings,  footrings,  handles, 
bosses,  pads,  and  valve  protection  rings 
is  authorized  provided  that  such  attach¬ 
ments  and  the  portion  of  the  container 
to  which  they  are  attached  are  made  of 
weldable  ste^,  the  carbon  content  of 
which  must  not  exceed  0.25  percent  ex¬ 
cept  in  the  case  of  4130X  steel  which 
may  be  used  with  proper  welding  pro¬ 
cedure. 

§  78.51-10  WaU  thickness. 

(a)  For  outside  diameters  over  6"  the 
minimum  wall  thickness  shaU  be  0.078". 
In  any  case  the  minimum  wall  thickness 
shall  be  such  that  the  calculated  ^aU 
stress  at  minimum  test  pressure  (§  78.51- 
14)  shall  not  exceed  the  lesser  value  of 
any  of  the  following: 

(1)  The  value  shown  in  table  I, 
S  78.51-20,  for  the  particular  material 
under  consideration; 

(2)  One-half  of  the  minimum  tensile 
strength  of  the  material  determined  as 
required  in  §  78.51-15; 

(3)  35,000  poimds  per  square  inch. 

(4)  Further  provided  that  wall  stress 
for  cylinders  having  copper  brazed  longi¬ 
tudinal  seams  must  not  exceed  95  per¬ 
cent  of  any  of  the  above  values.  Meas¬ 
ured  wall  thickness  shall  not  include 
galvanizing  or  other  protective  coating. 

(b)  Calculation  must  be  made  by  the 
formula: 

_  P(1.3D»+0.4d*) 

® - pnidi - 

where 

S=waU  stress  In  poiuxds  per  square  Inch; 

P= minimum  test  pressure  prescribed  for 
water  Jacket  test; 

D= outside  diameter  in  Inches; 

dslnside  diameter  In  inches. 

(c)  Cylinders  with  wall  thickness  less 
than  0.100  inch,  the  ratio  of  tangential 


length  to  outside  diameter  shall  not  ex¬ 
ceed  4.0. 

§  78.51—11  Heat  treatment. 

(a)  Each  cylinder  must  be  uniformly 
and  properly  heat  treated  prior  to  test 
by  the  applicable  method  shown  in 
§  78.51-20,  Table  1.  Heat  treatment 
must  be  accomplished  after  all  forming 
and  welding  operations,  except  that 
when  brazed  Joints  are  used,  heat  treat¬ 
ment  must  follow  any  forming  and  weld¬ 
ing  operations,  but  may  be  done  before, 
during  or  after  the  brazing  operations. 

(b)  Heat  treatment  is  not  required 
filter  welding  or  brazing  weldable  low 
carbon  parts  to  attachments  of  similar 
material  which  have  been  previously 
welded  or  brazed  to  the  top  or  bottom  of 
cylinders  and  properly  heat  treated, 
provided  such  sub^uent  welding  or 
brazing  does  not  produce  a  temperature 
in  excess  of  400*  F.  in  any  part  of  the  top 
or  bottom  materiaL 

§  78.51—12  Openings  in  cylinders. 

(a)  AU  openings  must  be  in  the  heads 
or  bases. 

(b)  Each  opening  in  cylinders,  except 
those  for  safety  devices,  must  be  pro¬ 
vided  with  a  fitting,  boss,  or  pad.  securely 
attached  to  cylinder  by  brazing,  by  weld¬ 
ing.  or  by  threads.  If  threeuis  are  used 
they  must  comply  with  the  following: 

(1)  Threads  must  be  clean-cut,  even, 
without  checks  and  cut  to  gauge. 

(2)  Taper  threads  to  be  of  length  not 
less  than  as  specified  for  American 
Standard  taper  pipe  threads. 

(3 )  Straight  threads,  having  at  least  4 
engaged  threads,  to  have  tight  fit  and 
calculated  shear  strength  at  least  10 
times  the  test  pressure  of  the  cylinder; 
gaskets  required,  adequate  to  prevent 
leakage. 

(c)  Closure  of  fitting,  boss,  or  pad 
must  be  adequate  to  prevent  leakage. 

§  78.51—13  Safety  devices  and  protec- 
ticm  for  valves,  safety  devices,  and 
other  connections,  if  applied. 

(a)  Must  be  as  required  by  the  Inter¬ 
state  Commerce  Commission’s  regula¬ 
tions  that  apply  (see  §§  73.34(f).  73.124 

(a) ,  and  73.301  (i)  of  this  chapter). 

§  78.51—14  Hydrostatic  test. 

(a)  By  water  Jacket,  or  other  suitable 
method,  operated  so  as  to  obtain  accu¬ 
rate  data.  Pressure  gauge  must  permit 
reading  ro  accuracy  of  1  percent.  Ex¬ 
pansion  gauge  must  permit  reading  of 
total  expansion  to  accuracy  either  of  1 
percent  or  0.1  cubic  centimeter. 

(b)  Pressure  must  be  maintained  for 
30  seconds  and  suflBciently  longer  to  in¬ 
sure  complete  expansion.  Any  internal 
pressure  applied  after  heat  treatment 
and  previous  to  the  ofiBcial  test  must  not 
exceed  90  percent  of  the  test  pressure. 

(c)  Permanent  volumetric  expansion 
must  not  exceed  10  percent  of  the  total 
volumetric  expansion  at  test  pressure. 

(d)  Cylinders  must  be  tested  as  fol¬ 
lows: 

(1)  At  least  one  cylinder  selected  at 
random  out  of  each  lot  of  200  or  less  shall 
be  tested  as  outlined  in  paragraphs  (a), 

(b) ,  and  (c)  of  this  section  to  at  least 
two  times  service  pressure. 

(2)  All  cylinders  not  tested  as  outlined 
in  subparagraph  (1)  of  this  paragraph 
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must  be  examined  under  pressure  of  at 
least  two  times  service  pressure  and  show 
no  defect. 

§  78.51-15  nijsical  test. 

(a)  To  determine  srield  strength,  ten* 
sile  strength,  elongation,  and  reduction 
of  area  of  materiaL  Required  on  2  speci¬ 
mens  cut  from  one  cylinder  having 
passed  the  hydrostatic  test,  or  part 
thereof  heat-treated  as  required,  taken 
at  random  out  of  each  lot  of  200  or  less. 

(b)  Specimens  must  be:  Gauge 
length  8  inches  with  width  not  over  1^ 
inches;  or,  gauge  length  2  inches  with 
width  not  over  IMt  inches,  provided,  that 
gauge  length  at  least  24  times  thickness 
with  width  not  over  6  times  thickness  is 
authorized  when  cylinder  wall  is  not 
over  ^8  inch  thick.  The  specimen, 
exclusive  of  grip  ends,  must  not  be  flat¬ 
tened.  Grip  ends  may  be  flattened  to 
within  one  inch  of  each  end  of  the  re¬ 
duced  section.  When  size  of  cylinder 
does  not  permit  securing  straight  speci¬ 
mens,  the  specimens  may  be  taken  in  any 
location  or  direction  and  may  be 
straightened  or  flattened  cold,  by  pres¬ 
sure  only,  not  by  blows;  when  specimens 
are  so  taken  and  prepared,  the  inspec¬ 
tor’s  report  must  show  in  connection 
with  record  of  physical  tests  detailed  in¬ 
formation  in  regard  to  such  specimens. 
Heating  of  specimen  for  any  purpose  is 
not  authorized. 

(c)  The  yield  strength  in  tension  shall 
be  the  stress  corresponding  to  a  perma¬ 
nent  strain  of  0.2  percent  of  the  gauge 
length. 

(1)  The  3deld  strength  shall  be  deter¬ 
mined  by  either  the  “offset”  method  or 
the  “extension  imder  load”  method  as 
prescribed  in  ASTM  Standard  E8-57T. 

(2)  In  using  the  “extension  under 
load”  method,  the  total  strain  (or  “ex¬ 
tension  under  load"),  corresponding  to 
the  stress  at  which  the  0.2  percent  per¬ 
manent  strain  occurs  may  be  determined 
with  sufBcient  accuracy  by  calculating 
the  elastic  extension  of  the  gauge 
length  under  appropriate  load  and  add¬ 
ing  thereto  0.2  percent  of  the  gauge 
length.  Elastic  extension  calculations 
shall  be  based  on  an  elastic  modulus  of 
30,000,000.  In  the  event  of  controversy, 
the  entire  stress-strain  diagram  shall  be 
plotted  and  the  yield  strength  deter¬ 
mined  from  the  0.2  percent  offset. 

(3)  For  the  purpose  of  strain  measure¬ 
ment,  the  initial  strain  reference  .shall 
be  set  while  the  specimen  is  imder  a 
stress  of  12,000  pounds  per  square  inch, 
the  strain  indicator  reading  being  set  at 
the  calculated  corresponding  strain. 

(4)  Cross-head  speed  of  the  testing 
machine  shall  not  exceed  Vz  inch  per 
minute  during  yield  strength  determina¬ 
tion. 

§  78.51—16  Elfmgation. 

(a)  Physical  test  specimens  must  show 
at  least  40  percent  for  2-inch  gauge 


length  length  or  at  least  20  percent  in 
other  cases,  except  that  these  elongation 
percentages  may  be  reduced  numerically 
by  2  for  2-inch  specimens,  and  by  1  tn 
other  cases,  for  each  7,500  pounds  per 
square  inch  increment  of  tensile  strength 
above  50,000  pounds  pm:  suqare  Inch  to 
a  maximum  of  four  such  increments. 

8  78.51-17  Tests  of  welds. 

(Does  not  apply  to  brazed  seams.) 

(a)  Tests  of  welds.  Tensile  test.  A 
q;)ecimen  shall  be  cut  from  one  cylinder 
of  each  lot  of  200  or  less,  or  welded  test 
plate.*  The  specimen  shall  be  taken 
across  the  major  seam  and  shall  be  pre¬ 
pared  and  tested  in  accordance  with  and 
must  meet  the  requirements  of  the  Com¬ 
pressed  Gas  Association’s  “Standards  for 
Welding  and  Brazing  on  Thin  Walled 
Containers”  (CGA  Pamphlet  C-3-1954)  .* 
Should  this  specimen  fail  to  meet  the 
requirements,  specimens  may  be  taken 
from  two  additional  cylinders  or  welded 
test  plates  from  the  same  lot  and  tested. 
If  either  of  the  latter  specimens  fail  to 
meet  the  requirements,  the  entire  lot 
represented  shall  be  rejected. 

(b)  Guided  bend  test.  A  “root”  bend 
test  specimen  shall  be  cut  from  the 
cylinder  or  welded  test  plate,  used  for 
the  tensile  test  specifled  in  pare^raph 
(b)  of  this  section.  Specimens  shall  be 
taken  across  the  major  seam  and  shall 
be  prepared  and  tested  in  accordance 
with  and  shall  meet  the  requirements 
of  the  Compressed  Gas  Association’s 
“Standards  for  Welding  and  Brazing  on 
Thin  Walled  Containers”  (CGA  Pam¬ 
phlet  C-3-1954)  .* 

(c)  Alternate  guided-bend  test.  This 
test  may  be  used  and  shall  be  as  re¬ 
quired  by  Compressed  Gas  Association’s 
“Standards  for  Welding  and  Brazing  on 
Thin  Walled  Containers”  (CGA  Pam¬ 
phlet  C-3-1954).*  The  specimen  shall 
be  bent  until  the  elongation  at  the  outer 
surface,  adjacent  to  the  root  of  the  weld, 
between  the  lightly  scribed  gage  lines 
a  to  b,  shall  be  at  least  20  percent, 
except  that  this  percentage  may  be  re¬ 
duced  for  steels  having  a  tensile  strength 
in  excess  of  50,000  pounds  per  square 
inch,  as  provided  in  §  78.51-16(a). 

§  78.51—18  Rejected  cylinders. 

(a)  Reheat  treatment  authorized; 
subsequent  thereto,  acceptable  cylinders 


*The  welded  test  plate  shall  be  of  one 
of  the  heats  in  the  lot  of  200  or  less  which 
it  represents,  in  the  same  condition  and 
approximately  the  same  thickness  as  the 
cylinder  wall  except  that  in  no  case  shall 
it  be  of  lesser  thickness  than  that  required 
for  a  one-quarter  size  Charpy  impact  speci¬ 
men.  The  weld  must  be  made  by  the  same 
procedure  and  subjected  to  the  same  heat 
treatment  as  the  major  weld  on  the  cylinder. 

*AvaUable  from  the  Ctompressed  Oas  As¬ 
sociation,  Inc.,  600  Fifth  Avenue,  New  York 
36.  New  York. 


must  pass  all  prescribed  tests.  Repair 
of  brazed  seams  by  bra^ng  and  welded 
seams  by  welding  is  authorized. 

§  78.51-19  Marking. 

(a)  Marking  on  each  cylinder  stamped 
as  follows: 

(1)  ICC-4BA  followed  by  the  service 
pressiu^  (for  example,  ICC-4BA240, 
etc.). 

(2)  A  serial  number  and  an  identify¬ 
ing  symbol,  both  to  be  of  the  purchaser, 
user,  or  maker.  The  symbol  must  be 
registered  with  the  Bureau  of  Explosives. 
Duplications  imauthorized.  Lot  num¬ 
bers  in  place  of  serial  numbers  author¬ 
ized  .  for  cylinders  not  over  2  Inches 
outside  diameter  or  for  cylinders  with 
volumetric  capacity  not  exceeding  60 
cubic  inches. 

(3)  Inspector’s  official  mark. 

(4)  Date  of  test  (such  as  4-50  for 
April  50). 

(5)  Additional  markings  are  permit¬ 
ted. 

(b)  Sequence  of  marks.  Number 
shall  be  just  below  the  ICC  marking; 
identifying  ssrmbol  shall  be  just  below 
the  number;  inspector’s  official  mark 
shall  be  near  the  serial  niunber.  Date 
of  test  shall  be  so  placed  that  dates  of 
subsequent  test  can  easily  be  added. 
Symbol  in  front  of  or  following  the  num¬ 
ber,  with  space  between,  or  symbol  and 
serial  number  stamped  into  welded  or 
brazed-on  valve  spud  directly  above  the 
ICC  mark  located  on  head  or  cylinder 
are  also  authorized.  Other  variations 
in  sequence  of  marks  authorized  only 
when  necessitated  by  lack  of  space. 

(c)  Location  of  markings.  Markings 
may  be  stamped  plainly  and  perma¬ 
nently  in  the  following  locations  on  the 
clyinder: 

(1)  On  shoulders  and  top  heads  not 
less  than  0.087  inch  thick. 

(2)  On  side  wall  adjacent  to  top  head 
for  side  walls  not  less  than  0.090  inch 
thick. 

(3)  On  neck,  valve  boss,  valve  protec¬ 
tion  sleeve,  or  similar  part  permanently 
attached  to  top  end  of  cylinder. 

(4)  On  a  plate  attached  to  the  top  of 
the  cylinder  or  permanent  part  thereof; 
sufficient  space  must  be  left  on  the  plate 
to  provide  for  stamping  at  least  six  re¬ 
test  dates;  the  plate  must  be  at  least  Me 
inch  thick  and  must  be  attached  by  weld¬ 
ing,  or  by  brazing  at  a  temperature  of  at 
least  1100°  F,  throughout  all  edges  of  the 
plate. 

(5)  Variations  in  location  of  markings 
authorized  only  when  necessitated  by 
lack  of  space. 

(d)  Size  of  marks.  Space  permitting, 
at  least  M  inch  high. 

§  78.51—20  Authorized  steel. 

(a)  Open  hearth  or  electric  steel  of 
uniform -quality.  The  following  chemi¬ 
cal  analyses  are  authorized.  (See  foot¬ 
note  1) : 
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RULES  AND  REGULATIONS 

Tabu  I— Axtxhobizbd  Matbbuu 


Chemical  analysift— limits  in  percent 


DesiKnatkm 


1818  •« 

HI8*« 

MAY** 

NAX-1** 

COB** 

NAZ-2**i 

sex** 

4017** 

RDT»*»* 

YOL**** 

DYNA**** 

Carbon _ 

0.10/0.90 

0.12  max 

0.12  max 

0.20  max 

0.12  max 

0.20  max 

0.20  max 

0.13/0.20 

0.16  max 

0.12  max 

0.16  max 

0.16  max 

0.10/0.20. 

Manganese. . 

1.10/1.66 

O.6<V0.00 

0.60/1.00 

0.46/0.76 

OJO/0.60 

0.60/lfi0 

0.60/1.00 

a7Vi.io 

O.OOA.40 

0.60/1  JW 

OAQ/0.60 

0.60/1.00 

0.60/1.00. 

Pboephoros,.... 

0.046  max 

0.06/0.12 

0.12  max 

0.046  max 

OJ07/0.16 

0.046  max 

0.046  max 

0.04  max 

0.00/0.186 

0.040  max 

0.04  max 

0.06/0.100 

0.04  max. 

8ul(ur......l. _ 

0.06  max 

0.^)6  max 

0.06  max 

0.06  mux 

0.06  max 

0.046  max 

0.046  max 

0.04  max 

0.04  max 

0.060  max 

0.06  max 

0.06  max 

0.06  max. 

0.16/0.86 

0.16  max 

O.lQ/0.60 

0.60/0.90 

0.26/0.76 

0.80/0.90 

0.16A>.80 

0.26/0  A6 

0.10  max 

0.30  max 

0.10  max. 

0.40/1.00 

0.4^.70 

0.60/1.26 

0.16/0.80 

nnnnnii 

0.06/0.18 

0.16/0.36 

0.26/0  A6 

mnnmn 

0.10/0.30 

0.06/0.16 

0.06/0.26 

0.03/0.16 

mHBBHi 

BBHHHI 

0.48/0.76 

0.60/1.00 

0.66  max 

|HH||HH| 

0.80/1.20 

1.60/2.00 

0.40/0.70 

0.40  max 

0.06/1.80 

0.20y0.60 

miiiMiiiii 

0.28/0.66 

0.26  max 

OJQ/0.60 

B|fiH^H 

OAO/0.70 

0.6Q/1.00 

0.76/1.28 

0.30/0.60 

OI12/O.27 

BBHHHI 

IHHHHHI 

0.010/0  040. 

Heat  treatment 

(*) 

m 

(*) 

m 

(*) 

(*)  ' 

,  (*> 

(•) 

(*) 

(») 

(») 

.  (*) 

(*). 

authorized. 

Maximum  stress. 

86,000 

86,000 

36,000 

36,000 

36,000 

36,000 

36,000 

36,000 

36,000 

36,000 

36,000 

36,000 

35,000. 

i  A  beat  of  steel  made  under  any  of  the  above  specifications,  check  chemical 
analysis  of  which  is  slightly  out  of  the  specified  rann,  is  acceptable,  if  satisfactmy  in 
all  other  respects,  provided  the  tolerances  published  by  the  American  Iron  and  Steel 
Institute  in  Table  6-4  of  “Supptementary  Information  July  1968,  Alloy  Steel:  Semi¬ 
finished;  Hot  Boiled  and  Cold  Finished  Bar^  July  1065”  are  not  ezoeedM  or  provided 
the  variation  in  chemical  analysis  is  approved  by  the  Bureau  of  Explosives. 

t  This  designation  ^lall  not  be  restrictive  and  the  commercial  steel  is  limited  in 
analysis  shown  in  the  table. 


*  Any  suitable  heat  treatment  in  excess  of  1,100*’  F.,  except  that  liquid  quenching 
is  not  permitted. 

*  Addition  of  other  elements  to  obtain  alloying  effect  is  not  authorized. 

*  Ferritic jyain  size  6  or  finer,  according  to  ASTM  £-lia-68T. 

*  Only  fuUy  killed  steel  authorized. 


§  78.51—21  Inspector's  report. 

(a)  Required  to  be  clear,  legible  and 
in  following  form: 

(Place)  _ 

(Date)  _ _ _ 

Steel  gas  cylinders 

Manufactured  for _ 

Location  at _ 

Manufactured  by _ 

Location  at _ _ 


flcatlon  No.  ICC-4BA  _ _ were  made  In  the 

presence  of  the  Inspector  and  all  cylinders  ac¬ 
cepted  were  found  to  be  In  compliance  with 
the  requirements  of  that  specification.  Rec¬ 
ords  thereof  are  attached  hereto. 

Kach  cylinder _ been  equipped 

(has-has  not) 

with  safety  devices  as  follows: _ _ 

I  hereby  certify  that  all  of  these  cylinders 
proved  satisfactory  In  every  way  smd  comply 


with  the  requirements  of  Interstate  Com¬ 
merce  Commission -specification  No.  4BA  ex¬ 
cept  as  follows: 

Exceptions _ _ _ _ _ 


(Manufacturer’s  name) 
Signed  .... 

By - 


Inspector 


Consigned  to _ _ 

Location  at _ i _ 

Quantity  _ _ _  Size _ _  Inches  outside  diam¬ 

eter  by  .^.  Inches  long 

Marks  stamped  Into  the _ _ 

(Location  of  marking) 
of  the  cylinder  are: 

Specification  ICC- _ 

Serial  numbers _ to _ Inclusive. 

Inspector’s  mark _ _ 

Identifying  symbol  (registered)  _ _ 

Test  date _ - _ _ _ 

Tare  weights  (yes  or  no) _ 

Other  marks _ 


I  These  cylinders  were  made  by  process  of 


The  material  used  was  type _ author¬ 

ized  In  table  I  of  Spec.  No.  ffiA. 

The  material  used  was  Identified  by  the 

following _ numbers 

(heat-purchase  order) 


The  material  used  was  verified  as  to  chem¬ 
ical  analysis  and  record  thereof  Is  attached 

hereto.  The  heat  numbers _ 

(were— were  not) 

marked  on  the  material. 

All  material  was  Inspected  and  all  that  was 
accepted  was  found  free  from  seams,  cracks, 
laminations  and  other  Injurious  defects. 

The  compliance  of  cylinders  with  specifi¬ 
cation  requirements  was  verified  including 
markings,  condition  of  Inside,  tests,  threads, 
etc.  All  cylinders  with  defects  which  might 
prove  Injurious  were  rejected.  The  processes 
of  manufacture  and  heat  treatment  were 
supervised  and  found  to  be  efficient  and  sat¬ 
isfactory. 

The  cylinder  walls  were  measured  and  the 

minimum  thickness  noted  was _ ...  Inch. 

The  outside  diameter  was  determined  by  a 

close  approximation  to  be _ Inches.  Hie 

wall  stress  was  calculated  to  be  ....  pounds 
per  square  Inch  vmder  an  Internal  pressure 
of - pounds  pel'  square  Inch. 

Hydrostratlc  tests,  tensile  tests  of  mate¬ 
rial,  and  other  tests  as  prescribed  In  specl- 


(Plsoe). 

(Date). 


Rbcobd  or  ChkhicaI  Analysis  or  Stsxl  roa  Cyundbbs 

Numbered _ _ ....  to _ ... . . . .  inclusive. 

Size . . . . . inches  outside  dimneter  by _ _ _ _ _ _ 

Made  by . .Y. . 

For . 


inches  long 
.  Company 
.  Company 


Test 

No. 

Heat 

No. 

Check 

analysis 

No. 

Cylinders 
represented 
(serial  Nos.) 

Chemical  analysis 

0 

P 

s 

SI 

Mn 

Ni 

Cr 

Mo 

Cu 

A1 

Zr 

||||H 

■■ 

mm 

H||| 

■■ 

■■ 

nn 

HH 

mu 

mi 

Bjjjjl 

HU 

|H 

mi 

mi 

mi 

mi 

mi 

mi 

mi 

mi 

mi 

m 

1 

Steel  was  manufactured  by . . Company.  The  originals  of  the  certified  mQl  test  reports  are  In  the 

files  of  the  manufacturer. 

Non;  Any  omission  of  analyses  by  heats,  if  authorized,  must  be  accounted  for  by  notation  hereon  reading  "The 
prescribed  certificate  of  the  manufacturer  of  material  has  been  secured,  found  satisfactory,  and  placed  on  file,”  or  by 
attaching  a  copy  of  the  cmtiflcate. 

Chemical  analyses  were  made  by . . . . . 


(Place) _ — 

(Date) . — 

Bbcobd  or  Physical  Tbsts  or  Matbbul  roB  Cyundbbs 
Numbered ... _ ..............  to ...... _ ..........Inclusive, 

She _ _ _ _ inches  outside  diameter  by  _ _ _ _ Inches  long 

Made  by _ _ _ ^ _ _ _ _ Company 

For . Company 


Test  Na 

Cylinders 
represented 
by  test 
(serial  Noe.) 

Yield  strength 
(pounds  per 
square  inch) 

Tensile 
strength 
(pounds  per 
^uare  inch) 

Elongation 
(peromt  in 
inches) 

Reduction 

(ffarea 

(percent) 

Weld 

tensile 

test 

Weld 

bend 

test 

' 

j  (Signed). 


Tuesday,  December  29,  1964  FEDERAL  REGISTER 

( 


Bbcobd  or  Htdbostatic  Tbsts  on  Ctundbbs 


Homboed 


Made  by 
For . 


to  .... _ _  inclnsiTe. 

-  - _ incbea  oatslde  diameter  by 


inches  long 
.  Company 
.  Company 


Serial  Nos. 
of  cylinders 
tested 

arranged  na* 
merically 

Actual  teet  pres¬ 
sure  (pounds 
per  square  inch) 

Total  expansion 
(cubic  centi¬ 
meters)  > 

Permanent  ex¬ 
pansion  (cubic 
centimeters)  > 

Percent  ratio 
of  permanent 
expansion  to 
total  expansion! 

Tare  weight 
(pounds)  * 

Volumetric  ca- 
pacity  * 

"T*. . 

- 

Non:  When  specifications  reqnire  test  for  only  1  out  of  each  lot  of  200  or  less  cylinders,  the  check  on  the  others  must 

be  indicated  by  a  notation  hereon  reading,  “Each  cylinder  was  subjected  to  a  pressure  of... - pounds  per  square 

Inch  and  showed  no  defect.” 

I  If  the  tests  are  made  by  a  method  involving  the  measurement  of  the  amount  of  liquid  forced  into  the  cylinder  by 
the  test  pressure,  then  the  basic  data,  on  whida  the  calculations  are  made,  such  as  the  pump  factors,  temperature  of 
lianid,  coefficient  of  compressibility  of  liquid,  etc.,  must  also  be  given. 

1  Do  not  include  removable  cap  but  state  whether  with  or  without  valve.  These  weights  must  be  accurate  to  a 
tolerance  of  1  percent. 

I  Report  approximate  maximum  and  minimum  volumetric  capacity  for  the  lot. 


(Signed). 


§78.52  Specificatirm  4C;  welded  and 
brazed  steel  cylinders. 

§  78.52-1  Compliance. 

(a)  Required  in  all  details. 

§78.52-2  Type,  size,  and  service  pres¬ 
sure. 

(a)  Type  and  size.  Must  be  welded  or 
brazed  tsrpe;  longitudinal  seams  must  be 
forge  lap-welded  or  brazed;  not  over 
1,000  poimds  water  capacity  (nominal). 
Cylinders  closed  in  by  spinning  process 
not  authorizecL 

(b)  Service  pressure.'  At  least  00  to 
not  over  300  pounds  per  square  inch. 

§  78.52-3  Inspection  by  whom  and 
where. 

(a)  By  competent  inspector;  chemical 
analyses  and  tests,  as  specified,  to  be 
made  within  limits  of  the  United  States. 
Interested  inspectors  are  authorized. 

§  78.52-4  Duties  of  inspector. 

(a)  Inspect  all  material  and  reject  any 
not  complying  with  requirements;  for 
cylinders  made  by  billet-piercing  process, 
billets  to  be  inspected  after  nick  and  cold 
break, 

(b)  Verify  chemical  analysis  of  each 
heat  of  material  by  analysis  or  by  obtain¬ 
ing  certified  analysis:  Provided,  That  a 
certificate  from  the  manufacturer  there¬ 
of,  giving  sufficient  data  to  indicate  com¬ 
pliance  with  requirements,  is  acceptable 
when  verified  by  check  analyses  of  sam¬ 
ples  taken  from  one  cylinder  out  of  each 
lot  of  200  or  less. 

(c)  Verify  compliance  of  cylinders 
with  all  requirements  including  mark¬ 
ings;  inspect  inside  before  closing  in  both 
ends;  verify  heat  treatment  as  proper; 
obtain  samples  for  all  tests  and  check 
chemical  analyses;  witness  all  tests; 
verify  threads  by  gauge;  report  volu¬ 
metric  capacity  and  tare  weight  (see  re¬ 
port  form)  and  minimum  thickness  of 
wall  noted. 


*The  “servlee  pressure”  limits  the  xue  of 
tte  cylinder,  it  Is  shown  by  marks  on  cylin- 
^for  example,  ICC-4C800  Indicates  the 
J^ce  pressure  as  800  pounds  per  square 
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(d)  Render  complete  report  (§  78.52- 
21)  to  purchaser,  cylinder  maker,  and 
the  Bureau  of  E^losives. 

§  78.52-5  Steel. 

(a)  Open-hearth  or  electric  steel  of 
uniform  quality.  Content  percent  for  the 
following  not  over:  Carbon,  0.25;  phos¬ 
phorus,  0.045;  sulphur.  0.050. 

§  78.52—6  Identification  of  material. 

(a)  Required;  any  suitable  method  ex¬ 
cept  that  plates  and  billets  for  hot-drawn 
cylinders  shall  be  marked  with  heat 
number. 

§  78.52-7  Defects. 

(a)  Material  with  seams,  cracks,  lami¬ 
nations,  or  other  injurious  defects,  not 
authorized. 

§  78.52—8  Manufacture. 

(a)  By  best  appliances  and  methods; 
dirt  and  scale  to  be  removed  as  necessary 
to  afford  proper  inspection;  no  defect 
acceptable  that  is  likely  to  weaken  the 
finished  cylinder  appreciably;  reasonably 
smooth  and  uniform  surface  finish  re- 
(luired.  Exposed  bottom  welds  on  cyl¬ 
inders  over  18"  long  must  be  protected 
by  footrings.  Seams  must  be  made  as 
follows; 

(1)  Circumferential  seams.  By  weld¬ 
ing  or  by  brazing.  Heads  attached  by 
brazing  must  have  a  driving  fit  with  the 
shell,  unless  the  shell  is  crimped, 
sweilged,  or  curled  over  the  skirt  or 
fiange  of  the  head,  and  be  thoroughly 
brazed  imtil  complete  penetration  by  the 
brazing  material  of  the  brazed  joint  is 
secured.  Depth  of  brazing  from  end  of 
shell  must  be  at  least  four  times  the 
thickness  of  shell  metal. 

(2)  Longitudinal  seams  in  shells.  By 
forged  lap  welding  or  by  copper  brazing. 
When  brazed,  the  plate  edge  must  be 
lapped  at  least  eight  times  the  thickness 
of  plate,  laps  being  held  in  position,  sub¬ 
stantially  metal  to  metal,  by  riveting  or 
electric  spot  welding;  brazing  must  be 
done  by  placing  fiux  and  brazing  ma¬ 
terial  on  one  side  of  seam  and  applying 
heat  until  this  material  shows  uniformly 
along  the  seam  on  the  other  side. 
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§  78.52—9  Welding  or  brazing. 

(a)  The  attachment  to  the  tops  and 
bottoms  only  of  cylinders  by  welding  or 
brazing  of  neckrings,  footrings.  handles, 
bosses,  pads,  and  valve  protection  rings 
is  authorized  provided  that  such  attach¬ 
ments  and  the  portion  of  the  container  to 
which  they  are  attached  are  made  of 
weldable  steel,  the  carbon  content  of 
which  must  not  exceed  0.25  percent  ex¬ 
cept  in  the  case  of  4130X  steel  which  may 
be  used  with  proper  welding  procedure. 

§  78.52—10  Wall  thickness. 

(a)  The  wall  stress  shall  not  exceed 
18,000  poimds  per  square  inch  for  cylin¬ 
ders  with  longitudinal  side  seam  nor 
24,000  pounds  per  square  inch  for  cylin¬ 
ders  without  such  seam:  Provided,  That 
a  wall  stress  of  not  over  22,800  pounds 
per  square  inch  is  authorized  for  cylin¬ 
ders  with  copper  brazed  side  seam  having 
strength  at  least  3/2  times  the  strength 
of  the  steel  wall.  Minimum  wall  0.090 
inch  for  any  cylinder  over  5"  outside 
diameter. 

(b)  Calculation  must  be  made  by  the 
formula: 

P{15h*+0.4<P) 

where 

5= wall  stress  In  pounds  per  square  inch; 

P=test  presstire  prescribed  fo;:  water 
Jacket  test  or  348  pounds  per  square 
inch  whichever  is  the  greater; 

D= outside  diameter  in  inches; 

d= Inside  diameter  in  inches. 

§  78.52—11  Heat  treatment. 

(a)  Body  and  heads  formed  by  draw¬ 
ing  or  pressing  must  be  uniformly  and 
properly  heat  treated  prior  to  tests. 

§  78.52—12  Openings  in  cylinders  and 
ccMmections  (valves,  fuse  plugs,  etc.) 
for  those  openings. 

(a)  Threads  required  to  be  clean  cut, 
even,  without  checks,  and  to  gauge. 

(b)  Taper  threads,  when  used,  to  be 
of  length  not  less  than  as  specified  for 
American  Standard  taper  pipe  threads. 

(c)  Straight  threads  having  at  least  6 
engaged  threads  are  authorized;  to  have 
tight  fit  and  calculated  shear  strength  at 
least  10  times  the  test  pressure  of  the 
cylinders;  gaskets  required,  adequate  to 
prevent  leakage. 

§  78.52—13  Safety  devices  and  protec¬ 
tion  for  valves,  safety  devices,  and 
other  connections,  if  applied. 

(a)  Must  be  as  required  by  the  Inter¬ 
state  Commerce  Commission’s  regula¬ 
tions  that  apply  (see  §S  73.34(f)  and 
73.301  (i)  of  this  chapter). 

§  78.52—14  Hydrostatic  test. 

(a)  By  water-jacket,  or  other  suitable 
method,  operated  so  as  to  obtain  accurate 
data.  Pressure  gauge  must  permit  read¬ 
ing  to  accuracy  of  1  percent.  Expansion 
gauge  must  permit  reading  of  total  ex¬ 
pansion  to  accuracy  either  of  1  percent 
or  0.1  cubic  centimeter. 

(b)  Pressure  must  be  maintained  for 
30  seconds  and  sufficiently  longer  to  in¬ 
sure  complete  expansion.  Any  internal 
pressure  applied  after  heat-treatment 
and  previous  to  the  official  test  must  not 
exceed  90  percent  of  the  test  pressure. 


18860 


/  RULES  AND  REGULATIONS 


If,  due  to  failure  of  the  test  apparatus, 
the  test  pressxu^  cannot  be  maintained, 
the  test  may  be  repeated  at  a  pressure 
increased  by  10  percent  or  100  pounds 
per  square  inch,  whichever  is  the  lower. 

(c)  Permanent  volumetric  expansion 
must  not  exceed  10  percent  of  total 
volumetric  expansion  at  test  pressure. 

(d)  Cylinders  must  be  tested  as  fol¬ 
lows:  1  cylinder  out  of  each  lot  of  200  or 
less;  to  3  times  service  pressure.  Others 
must  be  examined  imder  pressure  of  2 
times  service  pressure  and  show  no  de¬ 
fect  If  tested  cylinder  fails,  each  cylin¬ 
der  in  the  lot  may  be  tested;  those  pass¬ 
ing  are  acceptable. 

§  78.52—15  Flattening  test. 

(a)  Between  knife  edges,  wedge, 
shaped,  60*  angle,  rounded  to  radius ; 
test  1  cylinder '  taken  at  random  out  of 
each  lot  of  200  or  less,  after  hydrostatic 
test. 

§  78.52—16  Physical  test. 

(a)  Required  on  2  specimens  cut  from 
1 '  cylinder,  or  part  thereof  heat  treated 
as  required,  taken  at  random  out  of  each 
lot  of  200  or  less. 

(b)  Specimens  must  be:  Gauge  length 
8  inches  with  width  not  over  inches; 
or,  gauge  length  2  Inches  with  width  not 

'over  1^  inches;  provided,  that  gauge 
length  at  least  24  times  thickness  with 
width  not  over  6  times  thickness  is  au¬ 
thorized  when  cylinder  wall  is  not  over 
9i6  inch  thick.  The  specimen,  exclusive 
of  grip  ends,  must  not  be  flattened. 
Grip  ends  may  be  flattened  to  within  one 
inch  of  each  end  of  the  reduced  sec¬ 
tion.  When  size  of  cylinder  does  not 
permit  securing  straight  specimens,  the 
specimens  may  be  taken  in  any  location 
or  direction  and  may  be  straightened  or 
flattened  cold,  by  pressure  only,  not  by 
blows;  when  specimens  are  so  taken  and 
prepiu*ed.  the  inspector’s  report  must 
show  in  connection  with  record  of  phyd- 
cal  tests  detailed  information  in  regard 
to  such  specimens.  Heating  of  specimen 
for  any  purpose  is  not  authorized. 

(c)  The  3deld  strength  in  tension  shall 
be  the  stress  corresponding  to  a  perma¬ 
nent  strain  of  0.2  percent  of  the  gauge 
length. 

(1)  The  3deld  strength  shall  be  deter¬ 
mined  by  either  the  “offset”  method  or 
the  “extension  under  load"  method  as 
prescribed  in  ASTM  Standard  E8-57T. 

(2)  In  using  the  “extension  under 
load”  method,  the  total  strain  (or  “ex¬ 
tension  under  load”)  corresponding  to 
the  stress  at  which  the  0.2  percent 
permanent  strain  occurs  may  be  deter¬ 
mined  with  sufficient  accuracy  by  cal¬ 
culating  the  elastic  extension  of  the 
gauge  length  imder  approximate  load 
and  adding  thereto  0.2  percent  of  the 
gauge  length.  Elastic  extension  calcu- 


*  For  lots  of  80  or  less,  physical  and  flatten¬ 
ing  tests  are  authorised  to  be  made  on  a 
ring  at  least  8  Inches  long  cut  from  each 
cylinder  and  subjected  to  the  same  heat 
treatment  as  the  finished  cylinder. 


lations  Shan  be  based  on  an  elastic 
modulus  of  80.000.000.  In  the  event  of 
controversy,  the  entire  stress-strain  dia¬ 
gram  shaU  be  plotted  and  the  yield 
strength  determined  from  the  0.2  per¬ 
cent  offset. 

(3)  For  the  purpose  of  strain  meas¬ 
urement,  the  initial  strain  shan  be  set 
while  the  specimen  is  under  a  stress  of 
12,000  pounds  per  square  inch,  the  strain 
indicator  reading  being  set  at  the  calcu¬ 
lated  corresponding  strain. 

(4>  Cross-head  speed  of  the  testing 
machine  shall  not  exceed  %  inch  per 
minute  during  yield  strength  determina¬ 
tion. 

§  78.52—17  Acceptable  results  fw  physi¬ 
cal  and  flattening  tests. 

(a)  Elongation  at  least  40  percent  for 
2  inch  gauge  length  or  at  least  20  percent 
in  other  cases ;  jdeld  strength  not  over  73 
percent  of  tensile  strength;  flattening 
test  not  required. 

Exception :  Flattening  test  Is  required, 
without  cracking,  to  6  times  wall  thickness 
when  cylinders  are  made  of  lap-welded  pipe; 
in  such  case  rings  (crop  ends)  cut  from  each 
end  of  pipe  must  be  tested  with  weld  46* 
or  less  from  point  of  greatest  stress;  if  a  ting 
falls,  another  from  the  same  end  of  pipe  may 
be  tested. 

§  78.52—18  Rejected  cylinder. 

(a)  Reheat  treatment  authorized;  sub¬ 
sequent  thereto,  acceptable  cylinders 
must  pass  all  prescribed  tests.  Repair 
of  brazed  seams  by  brazing  and  welded 
seams  by  welding  is  authorized. 

§  78.52-19  Blarking. 

(a)  Marking  on  each  cylinder  by 
stamping  plainly  and  permanently  on 
shoulder,  t(^  head,  or  neck,  provided 
that  cylinders  not  less  than  0.090"  thick 
may  be  stamped  on  the  side  wall  adja¬ 
cent  to  the  top  head,  as  follow8: 

(1)  ICX>-4C  followed  by  the  service 
pressure  (for  exsunple,  ICC-4C300.  etc.). 

(2)  A  serial '  number  and  an  identify¬ 
ing  sjmibol  (letters) ;  location  *  of  num¬ 
ber  to  be  Just  below  the  ICC  mark;  lo¬ 
cation*  of  symbol  to  be  Just  below  the 
number.  The  sjnnbol  and  numbers  must 
be  those  of  purchaser,  user,  or  maker. 
The  sjmibol  must  be  registered  with  the 
Bureau  of  Explosives;  duplications  un¬ 
authorized. 

(3)  Inspector’s  official  mark  near 
serial  number;  date  of  test  (such  as  5-50 
for  May  1950),  so  placed  that  dates  of 
subsequent  tests  can  be  easily  added. 


*ljOt  numbers,  not  over  600  cylinders  in 
each  lot.  authorized  for  cylinders  not  over 
2  inches  outside  diameter  and  for  cylinders 
over  2  inches  outside  diameter  when  the 
volumetric  capacity  does  not  exceed  60 
cubic  inches. 

*  Symbol  in  front  of  or  foUowing  the  niun- 
ber  with  ample  space  between  is  also  au¬ 
thorized.  Other  variation  in  location  au¬ 
thorized  only  when  necessitated  by  lack  of 
space. 

Example:  IOO-.4C800 
1284 
XY 


§  78.52—20  Size  of  mailcs. 

(a)  At  least  high  if  space  permits. 

§  78.52—21  lii8pector*s  rep<Ht. 

(a)  Required  to  be  clear,  legible,  and 
in  following  form: 

(Place)  _ 

(Date)  _ ” 

Xiaa  cylinders 


BCanufactured  for _ Company 

Location  at _ 

Manufactured  by _ Company 

Location  at _ _ _ 

Consigned  to  _ _ _  Company 

Location  at _ _ _ _ 

Quantity _ 


Size - inches  outside  diameter  by _ _ 

inches  long 

Marks  stamped  into  the  shoulder  of  the  cyl¬ 
inder  are: 

Specification  ICO- 

Serial  numbers _ _ _ _  to _ II 

inclusive. 

Inspector’s  mark _ 

Identifying  symbol  (registered) _ _ 

Test  date _ _ _ _ _ _ _ _ 

Tare  weights  (yes  or  no). _ 

Other  marks  (if  any) _ 

These  cylinders  were  made  by  process  of 


The - permitted 

(neckrings,  footrings,  etc.) 
in  i  78.62-0  were  attached  by  process  of 


(welding — brazing) 

The  material  used  was  identified  by  the 

following _ _ _ _ _ _ _ _ _ _  numbers 

(heat-purchase  order) 


The  material  used  was  verified  as  to  chemi¬ 
cal  analjrsis  and  record  thereof  is  attached 

hereto.  The  heat  numbers _ 

(were — were  not) 

marked  on  the  material. 

All  material,  such  as  plates,  billets  and 
seamless  tubing,  was  inspected  and  each  cyl¬ 
inder  was  insi>ected  both  before  and  after 
closing  in  the  ends;  all  that  was  accepted  was 
found  free  from  seams,  craclu,  laminations, 
and  other  defects  which  might  prove  Injurl- 
oiu  to  the  strength  of  the  cylinder.  The 
processes  of  manufactiuw  and  heat  treatment 
of  cylinders  were  supervised  and  found  to  be 
efficient  and  satisfactory. 

The  cylinder  walls  were  measured  and  the 

minimum  thickness  noted  was _ inch. 

The  outside  diameter  was  determined  by  a 

close  approximation  to  be _ inches.  The 

wall  stress  was  calculated  to  be  ____  pounds 
per  square  inch  under  an  internal  pressure 
of _ pounds  iier  square  inch. 

Hydrostatic  tests,  flattening  tests,  tensile 
tests  of  material,  and  other  tests,  as  pre¬ 
scribed  in  specification  No.  ICCMG  were 
made  in  the  presence  of  the  Inspector  and 
all  material  and  cylinders  accepted  were 
found  to  be  in  compliance  with  the  require¬ 
ments  of  Ihat  specification.  Records  thereof 
are  attached  hereto. 

I  hereby  certify  that  all  of  these  cylinders 
proved  satisfactory  in  every  way  and  comply 
with  the  requirements  of  Interstate  Com¬ 
merce  Commission  specification  No.  4C  except 
as  follows: 

Exceptions  _ 


(Signed) - 

Inspector. 
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RULES  AND  REGULATIONS 


§  78.53—6  Identification  of  matoiaL 

(a)  Required;  any  suitable  method 
except  that  plates  and  billets  for  hot- 
drawn  cylinders  shall  be  marked  with 
heat  number. 

§  78.53-7  Defects. 

(a)  Material  with  seams,  cracks, 
laminations,  or  other  injurious  defects, 
not  authorized. 

§  78.53-8  Manufacture. 

(a)  By  best  appliances  and  methods; 
dirt  and  scale  to  be  removed  as  necessary 
to  afford  proper  inspection;  no  defect 
acceptable  that  is  likely  to  weaken  the 
finished  container  appreciably;  reason¬ 
ably  smooth  and  uniform  surface  finish 
required. 

§  78.53-9  WaU  thickncM. 

(a)  The  wall  stress  at  minimum  test 
pressure  shall  not  exceed  24,000  pounds 
per  square  inch,  except  where  steels 
commercially  known  as  4130X.  Type  304. 
316,  321,  and  347  stainless  steels  are  used, 
stress  at  test  pressures  shall  not  exceed 
37.000  pounds  per  square  inch.  Mini¬ 
mum  wall  0.040  inch  for  any  diameter 
container. 

(b)  Calculation  for  a  sphere  must  be 
made  by  the  formula: 


5=wall  stress  In  pounds  per  square  Inch; 
Pr=test  pressure  prescribed  for  water  jacket 
test.  1.  a.,  at  least  two  times  service 
pressure,  in  pounds  per  square  inch; 
Os  outside  diameter  in  inches; 
t=minimum  wall  thickness  in  inches; 
k=:0.86  (provides  86  percent  weld  efficiency 
factor  which  must  be  applied  in  the 
girth  weld  area  and  heat  affected  zones 
which  zone  shall  extend  a  distance  of  8 
times  waU  thickness  from  center  line 
of  weld) ; 

E— 1.0  (for  all  other  areas) . 


times  the  test  pressure  of  the  container; 
gaskets  required,  adequate  to  prevent 
leakage. 

(b)  Closure  of  fitting,  boss,  or  pad 
must  be  adequate  to  prevent  leakage. 

§78.53—12  Safety  devices  and  proteo 
ti<m  for  valves,  safety  devices,  and 
other  connections,  if  applied. 

(a)  Devices  must  be  as  required  by  the 
Interstate  Commerce  Commission's  reg¬ 
ulations  that  apply  (see  §§  73.34(f)  and 
73.301(i)  of  this  chapter). 

§  78.53—13  Hydrostatic  test. 

(a)  By  water-jacket,  or  other  suitable 
method,  operated  so  as  to  obtain  accu¬ 
rate  data.  Pressure  gauge  must  permit 
reading  to  accuracy  of  1  percent.  Ex¬ 
pansion  gauge  must  permit  reading  of 
total  expansion  to  accuracy  either  of  1 
percent  or  0.1  cubic  centimeter. 

(b)  Pressure  must  be  maintained  for 
30  seconds  and  sufficiently  longer  to  in- 
siure  complete  expansion.  Any  internal 
pressure  applied  after  heat-treatment 
and  previous  to  the  official  test  must  not 
exceed  90  percent  of  the  test  pressure. 

,  If.  due  to  failiire  of  the  test  apparatus, 
the  test  pressure  cannot  be  maintained, 
the  test  may  be  repeated  at  a  pressure 
increased  by  10  percent  or  100  pounds 
per  square  inch,  whichever  is  the  lower. 

(c)  Permanent  volumetric  expansion 
must  not  exceed  10  percent  of  total  volu-- 
metric  expansion  at  test  pressure. 

(d)  Containers  must  be  tested  as 
follows: 

(1)  Each  container  to  at  least  2  times 
service  pressure,  or 

(2)  One  container  out  of  each  lot  of 
200  or  less  to  at  least  3  times  service  pres¬ 
sure.  Others  must  be  examined  imder 
pressure  of  2  times  service  pressure  and 
show  no  defects. 

§  78.53—14  Flattening  test  for  spheres 
and  cylinders. 


(c)  Calculation  for  a  cylinder  must  be 
made  by  the  formula: 

„_P(1.8f)*+0.4d*) 

wber. 

S=wall  stress  In  pounds  per  square  inch; 
P=teet  pressure  prescribed  for  water 
jacket  test,  l.e.,  at  least  two  times 
service  pressxire.  In  pounds  per 
square  Inch; 

D= outside  diameter  In  Inches; 
d= Inside  diameter  In  inches. 

§  78.53—10  Heat  treatment. 

(a)  The  completed  cylinders  must  be 
uniformly  and  properly  heat-treated 
prior  to  tests. 

§  78.53—11  Opening;s  in  container. 

(a)  Each  opening  in  container,  except 
those  for  safety  devices,  must  be  pro¬ 
vided  with  a  fitting,  boss,  or  pad,  securely 
attached  to  container  by  brazing  or  by 
welding  or  by  threads.  If  threads  are 
used,  they  must  comply  with  the 
following: 

(1)  Threads  must  be  clean  cut,  even, 
without  checks,  and  tapped  to  gauge. 

(2)  Taper  threads  to  be  of  length  not 
less  than  as  specified  for  American 
Standard  taper  pipe  threads. 

(3)  Straight  threads,  having  at  least 
4  engaged  threads,  to  have  tight  fit  and 
calculated  shear  strength  at  least  10 


(a)  Flattening  test  for  spheres.  Be¬ 
tween  parallel  steel  plates  on  a  press 
with  welded  seam  at  right  angles  to 
the  plates;  test  one  sphere  taken  at 
random  out  of  each  lot  of  200  or  less 
after  hydrostatic  test.  Any  projecting 
appurtenances  may  be  cut  off  (by 
mechanical  means  only)  prior  to  crush¬ 
ing. 

(b)  Flattening  test  for  cylinders.  Be¬ 
tween  knife  edges,  wedge  shaped,  60“ 
angle,  rounded  to  ^  inch  radius;  test 
one  cylinder*  taken  at  random  out  of 
each  lot  of  200  or  less,  after  hydrostatic 
test. 

§  78.53—15  Physical  test  and  specimens 
for  spheres  and  cylinders. 

(a)  Physical  test  for  spheres.  Re¬ 
quired  on  2  specimens  cut  from  fiat  rep¬ 
resentative  sample  plate  of  the  same  heat 
taken  at  random  from  the  steel  used  to 
produce  the  sphere.  This  fiat  steel  from 
which  the  2  specimens  are  to  be  cut  must 
receive  the  same  heat-treatment  as  the 
spheres  themselves,  v  Sample  plates  to 
be  taken  for  each  lot  of  200  or  less 
spheres. 

(b)  Specimens  for  spheres.  Si^i- 
mens  must  be  gauge  length  2  inches  with 
width  not  over  1  Mi  inches;  provided,  that 
gauge  length  at  least  24  times  thickness 
with  width  not  over  6  times  thickness 


is  authorized  when  wall  of  sphere  is  not 
over  %e  inch  thick. 

(c)  Physical  test  for  cylinders.  Re¬ 
quired  on  2  specimens  cut  from  1  *  cyl- 
inder  taken  at  random  out  of  each  lot 
of  200  or  less. 

(d)  Specimens  for  cylinders.  Speci¬ 
mens  must  be  gauge  length  8  inches  with 
width  not  over  inches;  or  gauge 
length  2  inches  with  width  not  over  V/^ 
inches;  provided,  that  gauge  length  at 
least  24  times  thickness  with  width  not 
over  6  times  thickness  is  authorized 
when  cylinder  wall  is  not  over  inch 
thick.  The  specimen,  exclusive  of  grip 
ends,  must  not  be  fiattened.  Grip  ends 
may  be  fiattened  to  within  1  inch  of  each 
end  of  the  reduced  section.  Heating  of 
specimen  for  any  purpose  is  not 
authorized. 

(e)  The  yield  strength  in  tension  shall 
be  the  stress  corresponding  to  a  perma¬ 
nent  strain  of  0.2  percent  of  the  gauge 
length. 

(1)  The  yield  strength  shall  be  de¬ 
termined  by  either  the  “offset”  method 
or  the  “extension  under  load"  method 
as  prescribed  in  ASTM  Standard 
E8-57T. 

(2)  In  using  the  “extension  under 
load"  method,  the  total  strain  (or  “ex¬ 
tension  under  load”)  corresponding  to 
the  stress  at  which  the  0.2  percent  per¬ 
manent  strain  occurs  may  be  determined 
with  sufficient  acciiracy  by  calculating 
the  elastic  extension  of  the  gauge  length 
under  appropriate  load  and  adding 
thereto  0.2  percent  of  the  gauge  length. 
Elastic  extension  calculations  shall  be 
based  on  an  elastic  modulus  of  30,000,000. 
In  the  event  of  controversy,  the  entire 
stress-strain  diagram  shall  be  plotted 
and  the  srield  strength  determined  from 
the  0.2  percent  offset. 

(3)  Jtor  the  purpose  of  strain  meas¬ 
urement.  the  Initial  strain  shall  be  set 
while  the  specimen  is  under  a  stress  of 
12.000  pounds  per  square  inch,  the  strain 
Indicator  reading  being  set  at  the  cal* 
culated  corresponding  strain. 

(4)  Cross-head  speed  of  the  testing 
machine  shall  not  exceed  Ve  inch  per 
minute  during  srield  strength  deter¬ 
mination. 

§  78.53—16  Acceptable  results  for  physi¬ 
cal  and  flattening  tests. 

(a)  Elongation  at  least  40  percent  for 
2  inch  gauge  length  or  at  least  20  percent 
in  other  cases;  yield  strength  not  over  73 
percent  of  tensile  strength;  flattening 
test  not  required. 

(b)  Elongation  at  least  20  percent  for 
2  inch  gauge  length  or  10  percent  in 
other  cases;  flattening  required  to  50 
percent  of  the  original  outside  diameter 
.without  cracking. 

§  78.53—17  Rejected  cylinders. 

(a)  R  e  h  e  a  t-treatment  authorized; 
subsequent  thereto,  acceptable  con¬ 
tainers  must  pass  all  prescribed  tests. 
Repair  of  welded  seams  by  welding  prior 
to  reheat-treatment  authorized. 


*  For  lots  of  SO  or  less,  pli3rsical  and 
Ing  tests  are  authorized  to  be  made  on  a  rmg 
at  least  8  Inches  long  cut  from  each  cycllna 
and  subjected  to  the  same  heat-treatment  as 
the  finished  cylinder. 


FEDERAL  REGISTER 
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g  78.53-18  Marking. 

(a)  Marking  on  each  container  by 
stamping  plainly  and  permanently  only 
where  the  metal  is  at  least  0.09  inch 
thick,  or  on  a  metal  nameplate  perma¬ 
nently  secured  to  the  container  by  means 
other  than  soft  solder,  or  by  means  that 
would  not  reduce  the  wall  thickness,  as 
follows: 

(1)  ICC-4D  followed  by  the  service 
pressure  (for  example.  ICC-4D300.  etc.) . 

(2)  A  serial  *  number  and  an  identify¬ 
ing  symbol  (letters) ;  location  of  number 
to  be  Just  below  the  ICC  mark;  location  * 
of  symbol  to  be  Just  below  the  number. 
The  symbol  and  numbers  must  be  those 
of  purchaser,  user,  or  maker.  The  sym¬ 
bol  must  be  registered  with  the  Bureau 
of  Explosives;  duplications  unauthorized. 

(3)  Inspector’s  official  mark,  near  se¬ 
rial  number;  date  of  test  (such  as  8-50 
for  August  1950),  so  placed  that  dates  of 
subsequent  tests  can  be  easily  added. 

g  78.53—19  Size  of  marks. 

(a)  Of  sufficient  size  to  be  legible, 

g  78.53-20  Inspector's  report. 

(a)  Required  to  be  clear,  legible,  and 
in  the  following  form: 

(Place) _ 

(Date) _ ... _ 


Gas _ ^ _ 

(spheres-cylinders) 

ICaniifactured  for _ Ckimpany 

Location  at _ _ _ 

Manufactured  by  _ _ _ _ ...  Company 

Location  at _ 

C!onslgned  to  _ _ _ _ _ Company 

Location  at _ 

Quantity _ 


Size _ Inches  outside  diameter  by _ 

Inches  long. 

Marks  stamped  Into  the _ 


(Shoulder-metal  plate,  I  78.53-18) 

G^clflcatlon  ICO- _ 

Serial  numbers _ to _ ,  inclusive. 

Inspector’s  mark _ 

Identifying  symbol  (registered)  _ 

Test  date _ 

Tare  weights  (yes  or  no) _ 

Other  marks  (If  any) _ * _ 

These  containers  were  made  by  process  of 


The  material  used  was  Identified  by  the 

foUowlng  — _ _ _  numbers 

(heat-purchase  order) 


The  material  used  was  verified  as  to  chemi¬ 
cal  analysis  and  record  thereof  is  attached 

hereto.  The  heat  numbers _ 

(were — were  not) 

marked  on  the  material. 

AU  material,  such  as  plates,  billets  and 
seamless  tubing,  was  inspected  and  each 
container  was  inspected  both  before  and 
after  closing  in  the  ends;  all  that  was  ac- 


‘Lot  numbers,  not  over  600  cylinders  in 
^h  lot,  authorized  for  cylinders  not  over  2 
Inches  outside  diameter  and  tor  cylinders 
over  2  inches  outside  diameter  when  the  volu¬ 
metric  capacity  does  not  exceed  60  cubic 
Inches. 

*  ®y®^bol  in  front  ot  following  the  munber 
mm  ample  space  between  is  also  authorised, 
other  variation  in  location  authorized  only 
wiun  necessitated  by  lack  of  space. 

Example: 

ICX>-4DeoO 

1284 

XY 


cepted  was  foxind  free  from  seams,  cracks, 
laminations,  and  other  defects  which  might 
prove  injurious  to  the  strength  of  the  con¬ 
tainer.  The  processes  of  manufacture  and 
heat  treatment  of  containers  were  super¬ 
vised  and  found  to  be  efficient  and  satisfac¬ 
tory. 

The  container  walls  were  measured  and 

the  minimum  thickness  noted  was _ inch. 

The  outside  diameter  was  determined  by  a 

close  approximation  to  be _ inches.  The 

wall  stress  was  calculated  to  be _ poxinds 

per  square  inch  under  an  internal  pressure 
of _ pounds  per  square  inch. 

Hydrostatic  tests,  flattening  tests,  tensile 
tests  of  material,  and  other  tests,  as  pre¬ 


scribed  in  specification  No.  ICC-4D  were 
made  in  the  presence  of  the  inspector  and 
all  material  and  containers  accepted  were 
found  to  be  in  compliance  with  the  require¬ 
ments  of  that  specification.  Records  thereof 
are  attached  hereto. 

I  hereby  certify  that  all  of  these  containers 
proved  satisfactory  in  every  way  and  comply 
with  the  requirements  of  Interstate  Com¬ 
merce  Commission  specification  No.  4D  ex¬ 
cept  as  follows: 

Exceptions: _ _ _ _ 


(Signed) 


Inspector. 


(Place) . . 

.  (Date)  — . 

Record  or  Chxmicai.  Analysis  or  Matrbul  roa  Containers 
Numbered . . to . . Indusive. 

Site . . . Inches  outside  diameter  by . inches  long 

Made  by  . . . . . . .  (Company 

For  . . . . . . . Company 

Note;  Any  omission  of  analyses  by  beats,  if  authorised,  most  be  accounted  for  by  notation  hereon  reading,  “The 
prescribed  certificate  of  the  manufacturer  of  material  has  been  secured,  found  satisfactory,  and  placed  on  file,’’  or  by 
attaching  a  copy  of  the  certificate. 


Test 

No. 

Heat 

No. 

Check 

analysis 

No. 

Contain¬ 

ers 

repre¬ 

sented 

(serial 

Nos.) 

Chemical  ai^ysis 

0 

P 

8 

81 

Mn 

N1 

Cr 

' 

The  analyses  were  made  by. 


(Si^iM) _ 


Numbered . 

Bise . 

Made  by  .. 
For _ 


(Date) . 

Record  or  Physical  Tests  or  Material  roR  Containers 
..  to . . inclusive. 

_ inches  outside  diameter  by . . . . . .  Inches  long 

... - - - - - - - - -  Company 

. . - . Company 


Test  No. 

Containers 
represented 
by  test  (serial 
Nos.) 

Yield  strength 
(pounds  per 
square  inch) 

TensOe  strength 
(pounds  pw 
square  inch) 

Elongation 
(percent  In  8 
inches) 

Reduction  of 
area  (percent) 

Flattening  test 

- 

(Signed) 


(Place) _ 

(Date) _ 


Record  or  Hydrostatic  Tests  on  Containers 


Numbered . 

Biae . 

. to  ... 

_ inclusive. 

..  inches  outside  dinmetAr  hy 

Made  by . . 

For . . 

. . Oomi>any 

Berlal  Nos. 
of  containers 
tested 

arranged  nu- 
mencally 

Actual  test  pres¬ 
sure  (pounds 
p«  square  inch) 

Total  expansion 
(cubic  centi¬ 
meters)  > 

Permanent  ex¬ 
pansion  (cubic 
centimeters)  > 

Percent  ratio 
of  permanent 
expansion  to 
total  expansion  > 

Tare  weight 
(pounds)  > 

Volumetric  ca¬ 
pacity 

Note:  When  specifications  require  test  (or  only  1  out  ofooch  lot  of  200  or  less  containers,  the  check  on  the  others  must 

be  indicated  by  a  notation  hereon  reading,  “Each  container  was  subjected  to  a  pressure  of . pounds  per  square 

Inch  and  showed  no  defect.” 

>  If  the  tests  are  made  by  a  method  involving  the  measurement  of  the  amount  of  liquid  forced  into  the  container  by 
the  test  pressure,  then  the  basic  data,  on  whiw  the  calculations  are  made,  such  as  the  pump  bctors,  temperature  of 
liquid,  ooefiSclent  of  compressibility  of  liquid,  etc.,  must  also  be  given. 

*  Do  not  include  removable  cap  but  state  whether  with  or  without  valve.  These  weights  must  be  accurate  to  a 
tolerance  of  1  percent. 


(Signed) 
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RULES  AND  RCGULATIONS 


(78.54  Specification  4B240-4l>'W; 
wdded  or  wdded  and  braaed  cidin- 
ders  with  fosion-wdded  lonfitadinal 
scam. 

§  78.54—1  Compliance. 

(a)  Required  in  all  details. 

§  78.54-2  Type,  sue,  and  service  pres¬ 
sure. 

(a)  Type  and  size.  Must  be  welded 
or  brazed  t3n;>e  with  longitudinal  fusion- 
welded  seam.  240  pounds  nominal  water 
capacity.  Cylinders  closed  in  by  spin¬ 
ning  process  not  authorized. 

(b)  Service  pressure.'  240  pounds  per 
square  inch. 

§  78.54—3  Inspection  by  whom  and 
where. 

(a)  By  competent  and  disinterested 
Inspector  acceptable  to  the  Bureau  of 
Explosives;  chemical  analyses  and  tests, 
as  specified,  to  be  made  within  limits  of 
the  United  States. 

§  78.54-^  Duties  of  inspector. 

(a)  Inspect  all  material  and  reject 
any  not  complying  with  requirements. 

(b)  Verify  chemical  analysis  of  each 
heat  of  material  by  analysis  or  by  ob¬ 
taining  certified  analysis:  Provided,  That 
a  certificate  from  the  manufacturer 
thereof,  giving  sufficient  data  to  indicate 
compliance  with  requirements,  'is  ac¬ 
ceptable  when  verified  by  check  analyses 
of  samples  taken  from  one  cylinder  out 
of  each  lot  of  200  or  less. 

(c)  Verify  compliance  of  cylinders 
with  all  requirements  including  mark¬ 
ings  ;  Inspect  inside  before  closing  in  both 
ends;  verify  heat  treatment  as  proper; 
obtain  samples  for  all  tests  and  check 
chemical  analyses;  witness  all  tests; 
verify  threads  by  gauge;  report  volu¬ 
metric  capacity  and  tare  weight  (see  re¬ 
port  form)  and  minimum  thickness  of 
wall  noted. 

(d)  Render  complete  report  (§  78.54- 
22)  to  purchaser,  cylinder  maker,  and 
the  Bureau  of  Explosives. 

§  78.54-5  SteeL 

(a)  Steel  shall  be  plain  carbon  steel 
of  American  Society  for  Testing  Mate¬ 
rials  firebox  quality  with  carbon  content 
not  in  excess  of  0.25  percent. 

§  78.54—6  Identification  of  material. 

(a)  Required;  any  suitable  method. 

§  78.54—7  Defects. 

(a)  Material  with  seams,  cracks,  lam¬ 
inations,  or  other  injurious  defects,  not 
authorized. 

§  78.54—8  Manufacture. 

(a)  By  best  appliances  and  methods; 
dirt  and  scale  to  be  removed  as  neces¬ 
sary  to  afford  proper  Inspection;  no  de¬ 
fect  acceptable  that  is  likely  to  weaken 
the  finished  cylinder  appreciably;  rea¬ 
sonably  smooth  and  uniform  surface 
finish  required.  Exposed  bottom  welds 
on  cylinders  over  18"  long  must  be  pro¬ 
tected  by  footrings.  Seams  must  be 
made  as  follows: 


iTHe  "Bervlce  pressure**  limits  the  xise  of 
the  cylinder.  It  la  shown  by  marks  on  cyl¬ 
inder;  for  example.  ICC  4B240-FLW. 


(1)  Circumferential  seams  by  weld¬ 
ing  or  by  brazing:  Heads  attached  by 
brazing  must  have  a  driving  fit  with  the 
shell,  unless  the  shell  is  crimped, 
swedged,  or  curled  over  the  skirt  or 
flange  of  the  head,  and  be  thoroughly 
brazed  imtil  complete  penetration  by  the 
brazing  material  of  the  brazed  joint  is 
secured.  Depth  of  brazing  from  end  of 
shell  must  be  at  least  four  times  the 
thickness  of  shell  metal. 

(2)  Longitudinal  fusion-welded  seam 
shall  be  of  the  double-welded  butt  tsrpe. 
Filler  metal  may  be  added  from  one  side 
when  and  if  means  are  provided  for 
accomplishing  complete  penetration  and 
reinforcement  on  both  sides  of  the  joint. 
For  welding  the  cylinder,  procedure  and 
operators  must  be  qualified  in  accord¬ 
ance  with  the  sections  that  apply  in  the 
Compressed  Gas  Association*s  “Stand¬ 
ards  for  Welding  and  Brazing  on  Thin 
Walled  Containers”  (CQA  Pamphlet 
C-3-1954).* 

§  78.54—9  Welding  or  brazing. 

(a)  The  attachment  to  the  tops  and 
bottoms  only  of  cylinders  by  welding  or 
brazing  of  neckrings,  footri^s,  handles, 
bosses,  pads,  and  valve  protection  rings 
is  authorized  provided  that  such  attach¬ 
ments  and  the  portion  of  the  container 
to  which  they  are  attached  are  made  of 
weldable  steel,  the  carbon  content  of 
which  must  not  exceed  0.25  percent. 

§  78.54-10  Wall  thickness. 

(a)  For  outside  diameters  over  5 
inches  the  minimum  wall  thickness  shall 
be  0.090  inch.  In  any  case  the  minimum 
wall  thickness  shall  be  such  that  calcu¬ 
lated  wall  stress  at  480  pounds  per  square 
inch  shall  not  exceed  18,000  pounds  per 
square  inch. 

(b)  Calculation  must  be  made  by  the 
formula: 

P(lAf)»+0.4d*) 

D*-d* 

where 

S=wall  stress  In  pounds  per  sqtiare  Inch; 
P=480  pounds  per  square  Inch; 
i>=outside  diameter  In  Inches; 
d=lzi8lde  diameter  in  inchea. 

§  78.54—11  Heat  treatment. 

(a)  Each  cylinder  shall  be  thermally 
stress-relieved  after  all  initial  welding 
and  seam  repair  welding  operations  have 
been  completed  and  prior  to  the  hydro¬ 
static  test. 

§  78.54—12  Openings  in  cylinders. 

(a)  Each  opening  in  cylinders,  except 
those  for  safety  devices,  must  be  pro¬ 
vided  with  a  fitting,  boss,  or  pad,  se¬ 
curely  attached  to  cylinder  by  brazil  or 
by  welding  or  by  threads.  Fitting,  boss, 
or  pad  must  be  of  steel  suitable  for  the 
method  of  attachment  employed,  and 
which  need  not  be  identified  or  verified 
as  to  analysis,  except  that  if  attachment 
is  by  welding,  carbon  content  must  not 
exceed  0.25  percent.  If  threads  are  used, 
they  must  comply  with  the  following: 

(1)  Threads  must  be  clean  cut,  even, 
without  checks,  and  tapped  to  gauge. 


•Available  from  the  Compressed  Gee  As¬ 
sociation,  Inc.,  500  Fifth  Avenue.  New  York 
36,  New  York. 


(2)  Taper  threads  to  be  of  length  not 
less  than  as  specified  for  American 
Standard  taper  pipe  threads. 

(3)  Straight  threads,  having  at  least 
4  engaged  threads,  to  have  tight  fit  and^ 
calculated  shear  strength  at  least  lo 
times  the  test  pressure  of  the  cylinder; 
gaskets  required,  adequate  to  prevent 
leakage. 

(b)  Closure  of  fitting,  boss,  or  pad 
must  be  adequate  to  prevent  leakage. 

§  78.54—13  Safety  devices  and  protec. 
tion  for  valves,  safety  devices,  and 
other  connections,  if  applied. 

(a)  Devices  must  be  as  required  by 
the  Interstate  Commerce  Commission’s 
regulations  that  apply  (see  §§  73.34(f) 
and  73.301  (i)  of  this  chapter). 

§  78.54-14  Hydrostatic  test. 

(a)  By  water-jacket,  or  other  suitable 
method,  operated  so  as  to  obtain  accurate 
data.  Pressure  gauge  must  permit  read¬ 
ing  to  accuracy  of  1  percent.  Expansion 
gauge  must  permit  reading  of  total  ex¬ 
pansion  to  accuracy  either  of  1  percent 
or  0.1  cubic  centimeter. 

(b)  Pressure  must  be  maintained  for 
30  seconds  and  sufficiently  longer  to  in¬ 
sure  complete  expansion.  Any  internal 
pressure  applied  after  heat-treatment 
and  previous  to  the  official  test  must 
not  exceed  90  percent  of  the  test  pres¬ 
sure.  If,  due  to  failure  of  the  test  ap¬ 
paratus,  the  test  pressure  cannot  be 
maintained,  the  test  may  be  repeated  at 
a  pressure  increased  by  10  percent  or 
100  pounds  per  square  inch,  whichever 
is  the  lower. 

(c)  Permanent  volumetric  expansion 
must  not  exceed  10  percent  of  total  volu¬ 
metric  expansion  at  test  pressure. 

(d)  Each  cylinder  shall  be  subjected 
to  the  hydrostatic  test  and  test  pressure 
shall  be  at  least  two  and  two  thirds  times 
the  service  pressure.  Following  this  test, 
each  cylinder  shall  be  subjected  to  a  dry 
air-pressure  test  of  two  times  the  service 
pressure.  The  cylinder  shall  be  thor¬ 
oughly  dry  before  air  test  is  applied,  and 
during  test  welded  seams  shall  be  ex¬ 
amined  for  leaks,  either  by  submerging 
the  cylinders  in  liquid,  or  by  painting  all 
welded  seams  with  a  solution  suitable  for 
the  detection  of  leaks. 

(e)  One  finished  cylinder  out  of  each 
lot,  which  appears  to  the  inspector  to  be 
the  least  likely  to  meet  the  test,  shall 
be  selected  by  the  inspector  from  each 
lot  of  200  or  less  successively  produced 
and  shall  be  hydrostatically  tested  to 
destruction  and  shall  not  burst  at  a  pres¬ 
sure  less  than  six  times  the  service  pres¬ 
sure. 

§  78.54—15  Physical  test. 

(a)  To  determine  yield  strength,  ten¬ 
sile  strength,  elongation,  and  reduction  of 
area  of  materiaL  Required  on  2  speci¬ 
mens  cut  from  cylinder,  or  part 
thereof  heat-treated  as  required,  taken 
at  random  out  of  each  lot  of  200  or  less. 

(b)  Specimens  must  be:  Gauge 
length  8  inches  with  width  not  over  In 


•For  lots  of  80  or  less,  physical  tests  art 
authorized  to  be  made  on  a  ring  at  lean 
8  Inches  long  cut  from  each  cylinder 
subjected  to  same  heat  treatment  as  tne 
finished  cylinder. 


Tuesday,  December  29,  1964 

inches;  or,  gauge  length  2  inches  with 
width  not  over  lYi  inches;  provided,  that 
gauge  length  at  least  24  times  thickness 
with  width  not  over  6  times  thickness  is 
authorized  when  cylinder  wall  is  not  over 
inch  thick.  The  specimen,  exclu¬ 
sive  of  grip  ends,  must  not  be  flattened. 
Grip  ends  may  be  flattened  to  within  one 
inch  of  each  end  of  the  reduced  section. 
When  size  of  cylinder  does  not  permit 
securing  straight  specimens,  the  speci¬ 
mens  may  be  taken  in  any  location -or 
direction  and  may  be  straightened  or 
flattened  cold,  by  pressure  only,  not  by 
blows;  when  specimens  are  so  taken  and 
prepared,  the  inspector’s  report  must 
show  in  connection  with  record  of  phys¬ 
ical  tests  detailed  information  in  re¬ 
gard  to  such  specimens.  Heating  of 
specimen  for  any  purpose  is  not  au¬ 
thorized. 

(c)  The  jrield  strength  in  tension  shall 
be  the  stress  corresponding  to  a  perma¬ 
nent  strain  of  0.2  percent  of  the  gauge 
length. 

(1)  The  yield  strength  shall  be  deter¬ 
mined  by  either  the  “offset”  method  or 
the  “extension  imder  load”  method  as 
prescribed  in  ASTM  Standard  E&-57T. 

(2)  In  using  the  “extension  under 
load”  method,  the  total  strain  (or  “ex¬ 
tension  under  load”)  corresponding  to 
the  stress  at  which  the  0.2  percent 
permanent  strain  occurs  may  be  deter¬ 
mined  with  sufBcient  accuracy  by  calcu¬ 
lating  the  elastic  extension  of  the  gauge 
length  under  appropriate  load  and  add¬ 
ing  thereto  0.2  percent  of  the  gauge 
length.  Elastic  extension  calculations 
shall  be  based  on  an  elastic  modulus  of 
30,000,000.  In  the  event  of  controversy, 
the  entire  stress-strain  diagram  shall 
be  plotted  and  the  yield  strength  deter¬ 
mined  from  the  0.2  percent  offset. 

(3)  For  the  purpose  of  strain  meas¬ 
urement,  the  initial  strain  shall  be  set 
while  the  specimen  is  under  a  stress  of 
12,000  poimds  per  square  inch,  the  strain 
Indicator  reading  being  set  at  the  cal¬ 
culated  corresponding  strain. 

(4)  Cross-head  speed  of  the  testing 
machine  shall  not  exceed  Ye  inch  per 
minute  during  yield  strength  determi¬ 
nation. 

§  78.54—16  Acceptable  results  for  physi¬ 
cal  tests. 

(a)  Elongation  at  least  40  percent  for 
2  inch  gauge  length  or  at  least  20  percent 
in  other  cases;  yield  strength  not  over  73 
percent  of  tensile  strength;  flattening 
test  not  required. 

§78.54-17  Weld  tests. 

(a)  Guided  bend  test.  A  “root”  bend 
test  specimen  shall  be  cut  from  the 
cylinder  or  welded  test  plate,  used  for 
the  tensile  test  specifled  in  §  78.54-15 (a). 
Specimens  shall  be  taken  across  the 
major  seam  and  shall  be  prepared  and 
tested  in  accordance  with  and  sha.ll  meet 
the  requirements  of  the  Compressed  Qas 
Association’s  “Standards  for  Welding 
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and  Brazing  on  Thin  Walled  Containers” 
(CQA  Pamphlet  C-3-1954).‘ 

(b)  In  addition  to  the  guided  bend 
test,  a  reduced  section  tension  test  shall 
be  made  transverse  to  the  weld.  The 
tensile  strength  shall  be  not  less  than 
100  percent  of  the  minimum  of  the  spec¬ 
ifled  tensile  range  of  the  base  material 
used.  Should  this  specimen  fail  to  meet 
the  requirements  two  additional  speci¬ 
mens  from  the  same  cylinder  shall  be 
tested  and  if  either  of  these  fail  to  meet 
the  requirements,  the  entire  lot  repre¬ 
sented  shall  be  rejected. 

§  78.54—18  Radiographic  examination. 

(a)  The  techniques  and  acceptability 
of  radiographic  inspection  shall  conform 
to  the  standards  set  forth  in  the  Com¬ 
pressed  Gas  Association’s  “Standards  for 
Welding  and  Brazing  on  Thin  Walled 
Containers”  (CGA  Pamphlet  C-3-1954)  .* 

(b)  Cylinders  must  be  examined  as 
follows : 

(1)  One  flnished  longitudinal  seam 
shall  be  selected  at  random  from  each 
lot  of  100  or  less  successively  produced 
and  be  radiographed  throughout  its  en¬ 
tire  length.  Should  the  radiographic 
examination  fail  to  meet  the  require¬ 
ments  of  paragraph  (a)  of  this  section, 
two  additional  seams  of  the  same  lot 
shall  be  examined,  and  if  either  of  these 
fail  to  meet  the  requirements,  each  cyl¬ 
inder  may  be  examined  as  outlined 
above;  only  those  passing  are  acceptable. 

§  78.54-19  Rejected  cylinders. 

(a)  Reheat  treatment  authorized ;  sub¬ 
sequent  thereto,  acceptable  cylinders 
must  pass  all  prescribed  tests.  Repair  of 
'brazed  seams  by  brazing  and  welded 
seams  by  welding  is  authorized. 

§  78.54—20  Marking. 

(a)  Marking  required  on  each  cylinder 
by  stamping  plainly  and  permanently  on 
shoulder,  top  head,  or  neck  as  follows: 

(1)  ICC-4B240-PLW. 

(2)  A  serial  number  and  an  identify¬ 
ing  symbol  (letters) ;  location  *  of  number 
to  be  Just  below  the  ICC  mark;  location  * 
of  symbol  to  be  just  below  the  number. 
The  symbol  and  numbers  must  be  those 
of  the  purchaser,  user,  or  maker.  The 
ssrmbol  must  be  registered  with  the 
Bureau  of  Explosives;  duplications  un¬ 
authorized. 

(3)  Inspector’s  official  mark  near 
serial  number,  date  of  test  (such  as  12-50 


*  Symbol  In  front  of  or  following  tbe  num¬ 
ber  with  ample  space  between  or  symbol  and 
serial  number  stamped  Into  welded  or 
brazed-on  valve  spud  directly  above  the  ICO 
specification  mark  located  on  head  of 
cylinder  are  also  authorized.  Other  varia¬ 
tions  in  location  authorized  only  when  neces- 
'sitated  by  lack  of  space. 

Example: 

ICC-4B240-FLW 

1234 

XY 

*  Available  from  the  Compressed  Gas  As¬ 
sociation,  Inc.,  600  Fifth  Avenue,  New  York 
36,  New  York. 


for  December  1950) ,  so  placed  that  dates 
of  subsequent  test  can  be  easily  added. 
§  78.54—21  Size  of  marks. 

(a)  At  least  Ya"  high  if  space  permits. 
§  78.54—22  Inspector's  report. 

(a)  Required  to  be  clear,  legible,  and 
in  following  form: 

(Place)  _ 

(Date) _ 

Gas  cyUndere 


Manufactured  for  _ _ Company 

Location  at _ _ _ _ _ _ _ _ 

Manufactured  by  _ _ Company 

Location  at _ _ _ _ _ _ _ _ 

Consigned  to  _ _ Company 

Location  at  _ _ _ _ 

Quantity  _ _ _ _ 


Size - inches  outside  diameter  by _ _ 

Inches  long. 

Marks  stamped  into  the  shoulder  of  the 
cylinder  are: 

Specification  ICO- _ _ _ _ _ _ 

Serial  numbers _ to _ inclxisive. 

Inspector’s  mark _ _ _ _ 

Identifying  symbol  (registered) _ 

Test  date _ _ _ _ _ _ _ _ _ _ _ 

Tare  weights  (yes  or  no) _ 

Other  marks  (if  any)  _ _ _ _ _ _ _ 

These  cylinders  were  made  by  process  of 


The - -  permitted 

(neckrings,  footrlngs,  etc.) 
in  §  78.54-9  were  attached  by  process  of 


(welding — ^brazing) 

The  material  used  was  identified  by  the 

following _ _ _ _ _ _  numbers 

(heat-purchase  order) 


The  material  med  was  verified  as  to 
chemical  analysis  and  record  thereof  is 

attached  hereto.  The  heat  nmnbers _ _ 

- - - - marked  on  the  material. 

(were — were  not) 

All  material,  such  as  plates,  billets  and 
seamless  tubing,  was  injected  and  each 
cylinder  was  inspected  both  before  and  after 
closing  in  the  ends;  all  that  was  accepted  was 
found  free  from  seams,  cracks,  laminations, 
and  other  defects  which  might  prove  in¬ 
jurious  to  the  strength  of  the  cylinder.  The 
processes  of  manufacture  and  heat  treatment 
of  cylinders  were  supervised  and  found  to  be 
efllcient  and  satisfactory. 

The  cylinder  walls  were  measured  and  the 

minimum  thickness  noted  was _ _  inch. 

The  outside  diameter  was  determined  by  a 

close  approximation  to  be _ inches.  The 

wall  stress  was  calculated  to  be _ pounds 

per  square  inch  under  an  internal  pressure 
of  pounds  per  square  inch. 

Hydrostatic  tests,  tensile  tests  of  material, 
and  other  tests,  as  prescribed  in  specification 
No.  IOC-4B240FLW  were  made  in  the  pres¬ 
ence  of  the  Inspector  and  all  material  and 
cylinders  accepted  were  foimd  to  be  in  com¬ 
pliance  with  the  requirements  of  that  speci¬ 
fication.  Records  thereof  are  attached 
hereto. 

I  hereby  certify  that  all  of  these  cylinders 
proved  satisfactory  in  every  way  and 
comply  with  the  requirements  of  Interstate 
Commerce  Commission  specification  No. 
4B240FLW  except  as  follows: 

Exceptions: _ _ _ _ _ _ _ _ 


(Signed) 


Inspector. 
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RULES  AND  REGULATIONS 


(PlMe) _ 

(Date) - 


RacoED  or  Ohsmiul  Anjxtsis  or  Matsbul  fob  OmirDBBa 
Nambered _ _ to _ _ tncInilTe. 

Bite . . . . . incbes  outside  diameter  by _ _ _ imdies  long 

Made  by  _ _ _ _  Company 

For _ _ _ _ _ _ _ _ _ _ _ .... _ _ _ _ _ _  Company 

Notb:  Any  omission  of  analyses  by  beats,  if  authorised,  must  be  accounted  for  by  notation  hereon  reding,  “The 
preecribed  certificate  of  the  manufacturer  of  matolal  has  been  secured,  found  satisfactory,  and  placed  on  file,’*  or  by 
attaching  a  copy  of  the  certificate. 


Test 

No. 

Heat 

No. 

Pbeck 

analysis 

No. 

Crlln- 

dera 

repre¬ 

sented 

foerial 

^.) 

Cbemloal  analysis 

0 

P 

8 

81 

Mn 

Ni 

Cr 

The  analyses  were  made  by 


(Signed) 


(Place). 

(Date).. 


Ricobd  or  Physical  Tests  or  Material  fob  Ctundees 
Numbered _ to . . .  tnclusiTe. 

Bise _ _ _ _ inches  outside  diameter  by . . . inches  Img 

Made  by _ _ _ _ ......... _ ..... _ ................. _ ....  Company 

For  ... - - - - - - - - - - - - Company 


Test  No. 

Cylinders  repre- 
•ented  by  test 
(serial  Nos.) 

Yield  strength 
(pounds  per 
square  inch) 

Tensile  strength 
(pounds  per 
square  indi) 

Elongation  (pet- 
cent  in  8  inches) 

Redoetlon  of  area 
(percent) 

i 

(Signed) 


(Place) _ 

(Date) - 


Rbcobd  or  Weld  and  Bubst  Tests 


Numbered . to . . inclusive. 

Bize  - - - inches  outside  diameter  by 

Made  by _ _ _ _ _ _ _ _ _ 

For . . . 


inches  long 
.  Company 
.  Company 


Test  No. 

Cylinders  repre¬ 
sented  by  test 
(serial  Nos.) 

Root  bend  test 
acceptable  (yes 
or  no) 

Transverse  test 
acceptable  (yes 
or  no) 

Radiographic 
ezamination 
acceptable  (yes 
or  no) 

Burst  test 
(pounds  per 
square  inch) 

1  !  i 

Radiographic  technique  employed  consisted  of. 


(Signed) 


(Place) _ 

(Date) _ 


Record  or  Hydrostatic  Tests  on  Cyundebs 
Numbered . . to . . inclusive. 

Biie . . . inches  outside  diameter  by . .  inches  long 

Made  by  ................. — .......... _ _ _ _ _ ......... _ .............. _ ...... _ ....  Company 

For _ .............. _ ........ _ ..... _ ........ _ _ _ ........ _ ........ _ ......  Company 


Serial  Nos. 
of  cylinders 
tested 

arranged  nn- 
moncally 

Aetna!  test  pres¬ 
sure  (pounds 
per  square  inch) 

Total  ezpansioD 
(cubic  centi¬ 
meters)  > 

Permanent  ez- 
pansimi  (cubic 
oentimetws)  i 

Percent  ratio 
of  permanent 
expansion  to 
total  expansiem  > 

Tare  weight 
(pounds)  * 

Volumetric  ca¬ 
pacity  » 

1 

-  _ _ 1 

I  If  the  tests  are  made  by  a  method  involving  the  measurement  of  the  amount  of  liquid  forced  into  the  cylinder  by 
the  test  pressure,  thm  the  basic  data,  on  whicm  the  calculations  are  made,  such  as  the  pump  foctors,  tempwature  of 
liquid,  coefladent  of  compressibility  of  liquid,  etc.,  must  also  be  given. 

>  Do  not  Include  ronovable  cap  but  state  whether  with  m  wi^out  valve.  These  weights  must  be  accurate  to  a 
tolerance  of  1  percent. 

*  Report  approzimate  maiimum  and  minimum  volumetric  capadty  for  the  lot. 

(Signed) . . . 


§  78.55  Specification  4B240ET;  welded 
and  brazed  cylinders  made  from  elec, 
trie  resistance  welded  tubing. 

§  78.55—1  Cknupliance. 

(a)  Required  in  all  details. 

§  78.55-2  Type,  spinning  process,  size 
and  service  pressure. 

(a)  Tvpe.  C?yllnders  must  be  of  brazed 
t3rpe  made  from  electric  resistance 
wdded  tubing  which  has  been  certified 
to  have  been  pressure  tested  to  a  fiber 
stress  of  24,000  poimds  per  squEire  infh, 
as  calculated  by  the  formula: 

24,000  (D*-d*) 

0.4<P) 

where  P  Is  the  pressure  required  for  pressure 
testing  of  tubing.  Pressure  shall  be  main, 
talned  for  not  less  than  30  seconds.  Lengths 
of  tubing  that  leak  must  be  rejected.  No 
repairs  permitted. 

(b)  Spinning  process.  Cylinders 
closed  in  by  spinning  process  authorized. 

(c)  Size.  The  maximum  water  ca¬ 
pacity  of  this  type  shall  not  exceed  12 
pounds  or  333  cubic  inches.  The  maxi¬ 
mum  outside  diameter  of  the  shell  shall 
be  five  inches  and  maximum  length  of 
shell  21  inches. 

(d)  Service  pressure.'  Must  be  240 
pounds  per  square  inch. 

§  78.55-3  Inspection  by  whom  and 
where. 

(a>  By  competent  inspector:  chemical 
analyses  and  tests,  as  specified,  to  be 
made  within  limits  of  the  United  States. 
Interested  inspectors  are  authorized. 

§  78.55—4  Duties  of  inspector. 

Inspector  shall:  (a)  Inspect  all  ma¬ 
terial  and  reject  any  not  complying 
with  requirements;  for  cylinders  made 
by  billet-piercing  process,  billets  to  be 
inspected  after  nick  and  cold  break. 

(b)  Verify  chemical  analysis  of  each 
heat  of  material  by  analysis  or  by  ob¬ 
taining  certified  analysis:  Provided,  That 
a  certificate  from  the  manufacturer 
thereof,  giving  sufficient  data  to  indicate 
compliance  with  requirements,  is  ac¬ 
ceptable  when  verified  by  check  analyses 
of  samples  taken  from  one  cylinder  out 
of  each  lot  of  200  or  less. 

(c)  Verify  compliance  of  cylinders 
with  all  requirements  Including  mark¬ 
ings;  inspect  inside  before  closing  in  both 
ends;  verify  heat  treatment  as  proper; 
obtain  samples  for  all  tests  and  check 
chemical  analyses;  witness  all  tests; 
verify  threads  by  gauge;  report  volu¬ 
metric  capacity  and  tare  weight  (see  re¬ 
port  form)  and  minimum  thickness  of 
wall  noted. 

(d)  Render  complete  report  (§  78.55- 
22)  to  purchaser,  cylinder  maker,  and 
the  Bureau  of  Explosives. 

§  78.55-5  SteeL 

(a)  Open  hearth  or  electric  steel  of 
uniform  quality.  Plain  carbon  steel  con¬ 
tent  percent  for  the  following  not  over: 
carbon,  0.25;  phosphorus,  0.045;  sulfur, 
0.050.  The  addition  of  other  elements 
for  allosdng  effect  is  prohibited. 

*  The  “service  pressure**  limits  the  use  of 
the  cylinder.  It  Is  shown  by  marks  on  cyUn* 
der;  for  example,  ICC-4B240ET  indicates  the 
service  pressiire  as  240  pounds  per  square 
Inch. 
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g78.5S-6  Identification  of  materiaL 
(a)  Required;  any  suitable  method. 

§  78.55-7  Defects. 

(a)  Material  with  seams,  cracks,  lami¬ 
nations,  or  other  injurious  defects,  not 
authorized. 

§  78.5S-8  Manufacture. 

(a)  By  best  appliances  and  methods; 
dirt  and  scale  to  be  removed  as  necessary 
to  afford  proper  inspection;  no  defect 
acceptable  that  is  likely  to  weaken  the 
finished  cylinder  appreciably;  reasonably 
smooth  and  uniform  surface  finish  re¬ 
quired.  Heads  may  be  attached  to  shells 
by  lap  brazing  or  may  be  formed  inte¬ 
grally.  The  thickness  of  the  bottom  of 
cylinders  welded  or  formed  by  spinning 
is,  under  no  condition,  to  be  less  than 
two  times  the  Tninlmnm  wall  thickness  of 
the  cylindrical  shell;  such  bottom  thick¬ 
nesses  to  be  measured  within  an  area 
bounded  by  a  line  representing  the  points 
of  contact  between  the  cylinder  and  fioor 
when  the  cylinder  is  in  a  vertical  position. 
Seams  must  be  made  as  follows: 

(b)  Circumferential  seams:  By  braz¬ 
ing  only.  Heads  attached  to  shells  by  the 
lap  brazing  method  shall  overlap  not 
less  than  four  times  wall  thickness. 
Brazing  material  shall  have  a  melting 
point  of  not  less  than  1000**  F.  Heads 
must  have  a  driving  fit  witti  the  shell 
unless  the  shell  is  crimped,  swedged,  or 
curled  over  the  skirt  or  fiange  of  the 
head  and  be  thoroughly  brazed  until 
complete  penetration  of  the  joint  by  Uie 
bra^ng  material  is  secured.  Brazed 
Joints  may  be  repaired  by  brazing. 

(c)  Longitudinal  seams  in  shell:  Elec¬ 
tric  resistance  welded  joints  only.  No 
repairs  to  longitudinal  joints  permitted. 

S  78.55-9  Welding  or  brazing. 

(a)  The  attachment  to  the  tops  and 
bottoms  only  of  cyliders  by  welding  or 
brazing  of  neckrings,  footrings,  handles, 
bosses,  pads,  and  valve  protection  rings 
Is  authorized  provided  that  such  attach-' 
ments  and  the  portion  of  the  container 
to  which  they  are  attached  are  made  of 
weldable  steel,  the  carbon  content  of 
which  must  not  exceed  0.25  percent. 

§  78.55-10  Wall  thickness. 

(a)  The  wall  stress  at  two  times  serv¬ 
ice  pressure  shall  not  exceed  18,000 
pounds  per  square  inch.  Minimum 
thickness  shall  be  0.044  inch. 

(b)  Calculation  must  be  made  by  the 
formula: 

•  P(1.8D«+0.4(I*) 

D*-d» 

Where 

S=wali  stress  In  pounds  per  square  Inch; 

“ —2  times  service  pressure; 

i)= outside  diameter  in  Inches; 

dsinside  diameter  In  inches. 

§  78.55-11  Heat  treatment. 

^a)  Heads  formed  by  drawing  or 
pressing  must  be  uniformly  and  properly 
heat  treated  prior  to  tests. 

(b)  Cylinders  with  integral  formed 
heads  or  bases  must  be  subjected  to  a 
normalizing  operation.  Normalizing  and 
brazing  operations  may  be  combined, 
provided  the  operation  is  carried  out  at 
No.  262— pt.  n,  Sec.  2 - e 


a  temperature  in  excess  of  the  upper 
critical  temperatime  of  the  steeL 

§  78.55—12  Openings  in  ejiinders. 

(a)  Each  opening  in  cylinders,  except 
those  for  safety  devices,  must  be  pro¬ 
vided  with  a  fitting,  boss,  or  pad,  securely 
attached  to  cylinder  by  brazing  or  by 
welding  or  by  threads.  Fitting,  boss,  or 
pad  must  be  of  steel  suitable  for  the 
method  of  attachment  employed,  and 
which  need  not  be  identified  or  verified 
as  to  analsrsis,  except  that  if  attachment 
is  by  welding,  carbon  content  must  not 
exceed  0.25  percent.  If  threads  are  used, 
they  must  comply  with  the  following: 

(1)  Threads  must  be  clean  cut.  even, 
without  checks,  and  tapped  to  gauge. 

(2)  Taper  threads  to  be  of  length  not 
less  than  as  specified  for  American 
Standard  taper  pipe  threads. 

(3)  Straight  threads,  having  at  least 
4  engaged  threads,  to  have  tight  fit  and 
calculated  shear  strength  at  least  10 
times  the  test  pressure  of  the  cylinder; 
gaskets  required,  adequate  to  prevent 
leakage. 

(b)  Closure  of  fitting,  boss,  or  pad 
must  be  adequate  to  prevent  leakage. 

§  78.55—13  Safety  devices  and  protec¬ 
tion  for  valves,  safety  devices,  and 
other  connections,  if  applied. 

(a)  Devices  must  be  as  required  by  the 
Interstate  Commerce  Commission’s  regu¬ 
lations  that  apply  (see  §S  73.34(f)  and 
73.301(1)  of  this  chapter). 

§  78.55—14  Hydrostatic  test. 

(a)  By  water-jacket,  or  other  suitable 
method,  operated  so  as  to  obtain  accurate 
data.  Pressure  gauge  must  permit  read¬ 
ing  to  accuracy  of  1  percent.  Expansion 
gauge  must  permit  reading  of  total  ex¬ 
pansion  to  accuracy  either  of  1  percent 
or  0.1  cubic  centimeter. 

(b)  Pressure  must  be  maintained  for 
30  seconds  and  sufficiently  longer  to  in¬ 
sure  complete  expansion.  Any  internal 
pressure  applied  after  heat-treatment 
and  previous  to  the  official  test  must  not 
exceed  90  percent  of  the  test  pressure. 
If,  due  to  failure  of  the  test  apparatus, 
the  test  pressure  cannot  be  maintained, 
the  test  may  be  repeated  at  a  pressure 
increased  by  10  percent  or  100  pounds 
per  square  inch,  whichever  is  the  lower. 

(c)  Permanent  volumetric  expansion 
must  not  exceed  10  percent  of  total  volu¬ 
metric  expansion  at  test  pressure. 

(d)  Cylinders  must  be  tested  as 
follows: 

(1)  At  least  one  cylinder  selected  at 
random  out  of  each  lot  of  200  or  less  shall 
be  tested  as  outlined  in  paragraphs  (a) , 
(b) ,  and  (c)^  of  this  section  to  at  least 
two  times  service  pressure. 

(2)  All  cylinders  not  tested  as  outlined 
in  subparagraph  (1)  of  this  paragraph 
must  examined  under  pressure  of  at 
least  two  times  service  pressure  and  show 
no  defect. 

(e)  Each  1000  cylinders  or  less  suc¬ 
cessively  produced  each  day  shall  con¬ 
stitute  a  lot.  One  cylinder  shall  be  se¬ 
lected  from  each  lot  and  hydrostatically 
tested  to  destruction.  If  this  cylinder 
bursts  below  five  times  the  service  pres¬ 
sure,  then  two  additional  cylinders  must 
be  selected  and  subjected  to  this  test. 
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If  either  of  these  cylinders  fails  by  burst¬ 
ing  below  five  times  the  service  pressure, 
then  the  entire  lot  must  be  rejected.  All 
cylinders  constituting  a  lot  shall  be  of 
identical  size,  construction,  heat-treat¬ 
ment,  finish,  and  quality. 

§  78.55—15  Flattening  test. 

(a)  Between  knife  edges,  wedge 
shaped,  60°  angle,  rounded  to  radius; 
test  1  cylinder  taken  at  random  out  of 
each  lot  of  200  or  less,  after  hydrostatic 
test. 

§  78.55—16  Physical  test. 

(a)  To  determine  srield  strength,  ten¬ 
sile  strength,  elongation,  and  reduction 
of  area  of  material.  Required  on  2  speci¬ 
mens  cut  from  1  cylinder,  or  part  thereof 
heat-treated  as  required,  taken  at  ran¬ 
dom  out  of  each  lot  of  200  or  less  in  the 
case  of  cylinders  of  capacity  greater  than 
86  cubic  inches  and  out  of  each  lot  of  500 
or  less  for  cylinders  having  a  capacity  of 
86  cubic  Inches  or  less. 

(b)  Specimens  must  be:  Gauge  length 
8  inches  with  width  not  over  inches; 
or,  gauge  length  2  inches  with  width  not 
over  1%  inches;  provided,  that  gauge 
length  at  least  24  times  thickness  with 
width  not  over  6  times  thickness  is  au¬ 
thorized  when  cylinder  wall  is  not  over 

inch  thick.  The  specimen,  exclu¬ 
sive  of  grip  ends,  must  not  be  fiattened. 
Grip  ends  may  be  fiattened  to  within  one 
inch  of  each  end  of  the  reduced  section. 
When  size  of  cylinder  does  not  permit 
securing  straight  specimens,  the  speci¬ 
mens  may  be  taken  in  any  location  or 
direction  and  may  be  straightened  or 
fiattened  cold,  by  pressure  only,  not  by 
blows;  when  specimens  are  so  taken  and 
prepared,  the  inspector’s  report  must 
show  in  connection  with  record  of  physi¬ 
cal  tests  detailed  information  in  regard 
to  such  specimens.  Heating  of  specimen 
for  any  purpose  is  not  authorized. 

(c)  The  ^eld  strength  in  tension  shall 
be  the  stress  corresponding  to  a  perma¬ 
nent  strain  of  0.2  percent  of  the  gauge 
length. 

(1)  The  yield  strength  shall  be  deter¬ 
mined  by  either  the  “offset”  method  or 
the  “extension  under  load”  method  as 
prescribed  in  ASTM  Standard  E8-57T. 

(2)  In  using  the  “extension  under 
load”  method,  the  total  strain  (or  “ex¬ 
tension  under  load”)  corresponding  to 
the  stress  at  which  the  0.2  percent  per¬ 
manent  strain  occurs  may  be  determined 
with  sufficient  accuracy  by  calculating 
the  elastic  extension  of  the  gauge  length 
under  appropriate  load  and  adding 
thereto  0.2  percent  of  the  gauge  length. 
Elastic  extension  calculation  shall  be 
based  on  an  elastic  modulus  of  30,000,000. 
In  the  event  of  controversy,  the  entire 
stress-strain  diagram  shall  be  plotted 
and  the  yield  strength  determined  from 
the  0.2  percent  offset. 

(3)  For  the  purpose  of  strain  meas¬ 
urement,  the  initial  strain  shall  be  set 
while  the  specimen  is  under  a  stress  of 
12,000  pounds  per  square  inch,  the  strain 
indicator  reading  being  set  at  the  calcu¬ 
lated  corresponding  strain. 

(4)  Cross-head  speed  of  the  testing 
machine  shall  not  exceed  inch  per 
minute  during  yield  strength  determina¬ 
tion. 
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RULES  AND  REGULATIONS 


S  78.55-17  AceepuUe  results  f<Hr  physi¬ 
cal  and  flattening  tests. 

(a)  Elongation  at  least  40  percent  tar 
2  irudi  gauge  length  or  at  least  20  percent 
In  other  cases;  yield  strength  not  over 
73  percent  of  texisile  strength;  flattening 
test  required,  without  cracking,  to  six 
times  wall  thickness  with  weld  90*  from 
direction  of  applied  load.  Two  rings  cut  ' 
from  the  ends  of  length  of  pipe  used  in 
production  of  a  lot  may  be  used' for 
flattening  test  provided  the  rings  accom* 
pany  the  lot  which  they  represent  in  all 
thermal  processing  operations.  At  least 
one  of  the  rings  must  pass  the  flattening 
test. 

§  78.55—18  Leakage  test. 

(a)  All  spun  cylinders  and  plugged 
cylinders  (see  Notes  1  and  2)  must  be 
tested  for  leakage  by  gas  or  air  pressure 
after  the  bottom  has  been  cleaned  and  is 
free  from  all  moisture.  Pressure,  ap¬ 
proximately  the  same  as  but  no  less  than 
service  pressure,  must  be  applied  to  one 
side  of  the  finished  bottom  over  an  area 
of  at  least  Vie  of  the  total  area  of  the 
bottom  but  not  less  than  in  diam¬ 
eter,  including  the  closure,  for  at  least 
1  minute,  during  which  time  the  other 
side  of  the  bottom  exposed  to  pressure 
must  be  covered  with  water  and  closely 
examined  for  indications  of  leakage. 
Leakers  must  be  rejected,  v.  (See  §  78.55- 
19  (a)  (D.) 

Ron  1:  A  spun  cylinder  Is  one  in  which 
an  end  closure  In  the  finished  cylinder  has 
been  welded  by  the  spinning  process. 

Non  2:  A  plugged  cylinder  Is  one  In  which 
a  permanent  closrire  In  the  bottom  of  a 
finished  cylinder  has  been  effected  by  a  plug. 

Non  8:  As  a  safety  precaution.  If  the 
manuf actvirer  elects  to  make  this  test  before 
the  h]rdrostatlo  test,  he  should  design  his 
apparatus  so  that  the  pressure  Is  applied  to 
the  smallest  area  practicable,  around  the 
point  of  closure,  and  so  as  to  use  the 
smallest  possible  volume  of  air  or  gas. 

§  78.55-19  Rejected  cylinders. 

^  (a)  Repairs  authorized.  Leakers 
must  be  rejected,  except  that: 

(1)  Spun  cylinders  rejected  under  the 
provisions  of  S  78.55-18  may  be  removed 
from  the  spun  cylinder  category  by  drill¬ 
ing  to  remove  defective  material,  tap¬ 
ping,  and  plugging. 

(2)  Brazed  joints  may  be  rebrazed. 

(3)  Subsequent  to  the  operations 
noted  above  in  subparagraphs  (1)  and 
(2)  of  this  paragraph,  acceptable  cylin¬ 
ders  must  pass  all  prescribed  tests. 


§78.55-20  Marking. 

(a)  Marking  cm  each  cylinder  by 
stamping  plainly  and  permanently  on 
shoulder,  top  head,  neck  or  valve  protec¬ 
tion  collm:  which  is  permanently  at¬ 
tached  to  the  cylinders  and  forming  an 
integral  part  thereof,  provided  that 
cylinders  not  less  than  0.090  inch  thick 
may  be  stamped  on  the  side  widl  adja¬ 
cent  to  top  head,  as  follows: 

(1)  ICO-4B240ET. 

(2)  A  serial  *  number  and  an  identify¬ 
ing  symbol  (letters);  location*  of  num¬ 
ber  to  be  just  below  the  KX)  mark;  loca¬ 
tion  *  of  symbol  to  be  just  below  the  serial 
number.  The  ssmibol  and  numbers  must 
be  those  of  purchaser,  .user,  or  maker. 
The  symbol  must  be  registered  with 
the  Bmeau  of  Explosives;  duplications 
unauthorized. 

(3)  Inspector’s  ofBcial  mark,  near  se¬ 
rial  number;  date  of  test  (such  as  5-50 
for  May  1950),  so  placed  that  date  of 
subsequent  test  can  be  easily  added;  and 
word  “SPUN”  or  ‘TLUQ”  near  ICC  mark 
when  an  end  closure  in  the  flnlshed 
cylinder  has  been  welded  by  the  spinning 
process  or  effected  by  plugging. 

§  78.55—21  Sice  of  marks. 

(a)  At  least  Va”  high  if  space  permits. 

§  78.55—22  In8pector*B  report. 

(a)  Required  to  be  clear,  l^ble,  and 
in  following  form: 

(Place)  _ 

(Date) _ 

Gas  cylinders 


Manufactured  for _ Ck)mpany 

Location  at _ _ _ 

Manufactured  by _ Company 

Location  at _ _ _ _ _ _ _ 

Consigned  to _ Company 


'Lot  nxunbers,  not  over  500  cyllndm  In 
each  lot,  authorized  for  cylinders  not  over 
2  Inches  outside  diameter  and  for  cylinders 
over  2  Inches  outside  diameter  when  the 
volumetric  capacity  does  not  exceed  170 
cubic  Inches. 

*  Sjrmbol  in  front  of  or  following  the  num¬ 
ber  with  ample  space  between  or  sirmbol 
and  serial  number  stamped  Into  welded  or 
brazed-on  valve  spud  directly  above  the  ICO 
specification  mark  located  on  head  of  cylin¬ 
der  are  also  authorized.  Other  variations  In 
location  authorized  only  when  necessitated 
by  lack  of  space. 

Example:  ICO-4B240ET 

1234 
XY 


Location  at _ _ _ _ _ _ 

Quantity _ - _ - _ .... _ 211' 

Size _ Inches  outside  diameter  by  -.1222 

inches  long.  "" 

Marks  stamped  Into  the  shoulder  at  the 
cylinder  are: 

Specification  ICO-  - _ _ _ 

Serial  numbers _ to _ Inclu^'^' 

Inspector’s  mark _ _ _ 

Identifying  symbol  (r^^lstered) _ 221 

Test  date _ _ _ _ _ 22 

Tare  weights  (yes  or  no)  _ _ 2121 

Other  marks  (If  any) _ _ _ 1222" 

These  cylinders  were  made  by  proc^'^ 


The - permitted  In 

(neckrlngs,  footrlngs,  etc.) 

I  78.65-9  were  attached  by  process  of  _ 


(welding — brazing) 

The  material  used  was  identified  by  the 

following - -  numbers 

(heat-purchase  order) 

The  material  used  was  verified  as  to  chem¬ 
ical  analysis  and  recOTd  thereof  Is  attached 

hereto.  The  heat  numbers  _ _ 

(were — were  not) 

marked  on  the  material. 

All  material  such  as  plates,  billets  and 
electric  resistance  welded  tubing,  was  in¬ 
spected  and  each  cylinder  was  Inspected  both 
before  and  after  closing  In  the  ends;  all  that 
was  accepted  was  found  free  from  seamg, 
cracks,  laminations,  and  other  defects  which 
might  prove  injurious  to  the  strength  of  the 
cylinder.  The  processes  of  manufacture  and 
heat  treatment  of  cylinders  were  supervised 
and  found  to  be  efficient  and  satisfactory. 

The  cylinder  walls  were  measured  and  the 

mlnlmi’m  thickness  noted  was _ )nch. 

The  outside  diameter  was  determined  by  a 

close  approximation  to  be _ Inches.  The 

wall  stress  was  calculated  to  be _ pounds 

per  square  Inch  under  an  Internal  pressure 
of - pounds  per  square  Inch. 

Hydrostatic  tests,  fiattenlng  tests,  tensile 
tests  of  material,  and  other  tests,  as  pre¬ 
scribed  In  specification  No,  KXJ-dB-ET  were 
made  In  the  presence  of  the  inspector  and 
all  material  and  cylinders  accepted  were 
found  to  be  In  compliance  with  the  require¬ 
ments  of  that  specification.  Records  there¬ 
of  are  attached  hereto. 

A  certificate  of  test  on  the  electric  resist¬ 
ance  tubing  has  been  obtained  from  the  tub¬ 
ing  manufacturer.  Records  thereof  are  at¬ 
tached  hereto. 

I  hereby  certify  that  all  of  these  cylinders 
proved  satisfactory  In  every  way  and  comply 
with  the  requirements  of  Interstate  Cbm- 
merce  Commission  specification  No.  ICCMB- 
ET  except  as  follows: 

Exceptions _ — _ — 


(Signed) 


Inspector. 


Tuesday f  December  29,  1964 
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(PUm») _ 

(Date) _ 


Bbcobd  or  OHXMicaL  Akaltsis  or  Matuul  roB  Otumdbbs 
Mumbered _ to _ InohiilTe. 

5^  _ _ _ _ _ _ _ IndMe  ootakle  dlemeter  by _ _ _ inches  long 

'  Norr  Any  omission  of  analyses  by  beats,  if  aotboiised,  must  be  aoooanted  for  by  notation  bereon  reading  "The 
(Mcrib^  OHiifloate  of  tbe  manufoctaier  of  material  baa  been  secnred,  found  satisfactory,  and  placed  on  file,'*  or  by 
a  copy  of  tbe  certlfleate. 


Twt 

No. 

Heat 

No. 

ObM^ 

analysis 

No. 

oers 

repre¬ 

sented 

foerial 

1^) 

Obemical  analysis 

O 

P 

8 

Si 

Bin 

Ni 

Or 

Tbe  analyses  were  made  by . 


(Signed).. 


ing  markingB,  condition  of  inside,  tests, 
threads,  heat  treatment  Obtain  sam¬ 
ples  for  all  tests;  check  chemical  anal¬ 
yses:  witness  all  tests;  report  volumetric 
capacity,  tare  weight  (see  report  form), 
and  minimum  thickness  of  wall  noted. 

(d)  Render  complete  report  (§  78.56- 
21)  to  purchaser,  cylinder  maker,  and 
the  Bureau  of  Eb^loslves. 

§  78.56-5  SteeL 

(a)  The  limiting  (diemlcal  composi¬ 
tion  of  steel  authorized  by  this  specifica¬ 
tion  shall  be  as  shown  in  S  78.56-20, 
table  I. 

§  78.56-6  IdenUficati<m  of  materiaL 

(a)  Required;  any  suitable  method  ex¬ 
cept  that  plates  and  billets  for  hot- 
drawn  cylinders  shall  be  marked  with 
the  heat  number. 

Defects. 


Bbcobo  or  Phtskai.  Tbbts  or  Matbbial  toe  Ctunsbbs 


Numbered. 


Made  by. 
for. _ 


,  to  ..........  InclosiTS. 

. . _ inches  outside  diameter  by  ..... 


(a)  Material  with  seams,  cracks,  lami¬ 
nations,  or  other  injurious  defects,  not 
authorized. 


.  Incbeelong 

::cZS^y  §78.56-8 


Tsit  No. 

Cylinders 
represented 
by  test  (serial 
Nos.) 

Yield 
strragtb 
(pounds  per 
square  ineb) 

Tensile 
strength 
(pounds  per 
square  inch) 

Elongation 
(Moent  in 
Sinebee) 

Bednetlon  of 
area  (percent) 

Flattening 

teet 

Bursting  test 
(pounds  per 
square  inch) 

••••• 

— . . . 

Bbcobo  or  Htobostatk  Tim  on  Ctundbbs 
Numbered _ to _ tnclusire. 

8tM _ _ _ _ _ inches  outside  diameter  by . . . .  Inches  long 

Made  by . - . Cfompauy 

for _ _ _ Company 


Serial  Nos. 
of  cylinders 
tested 

iRsneed  nu¬ 
merically 

Actual  test  pres¬ 
sure  (pounds 
per  square  indi) 

Total  expansion 
(cubic  centi¬ 
meters)  8 

Permanent  ex¬ 
pansion  (cubic 
centimeters)  > 

Peromt  ratio 
of  permanent 
expansion  to 
total  expansion  > 

Tare  weight 
(pounds)  8 

Volumetric  ca¬ 
pacity  * 

Non;  When  specifications  require  test  for  only  1  out  of  eadi  lot  of  200  or  less  cylinders,  tbe  check  on  the  others  must 

be  Indicated  by  a  notation  hereon  reading,  ‘‘Each  cylinder  was  subjected  to  a  pressure  of _ pounds  per  square 

tneb  and  showed  no  defect.” 

■  If  the  tests  are  made  by  a  method  involving  tbe  measurement  of  tbe  amount  of  liquid  forced  into  the  cylinder  by 
^  test  pressure,  then  tbe  basic  data,  on  whiem  tbe  calculations  are  made,  such  as  the  pomp  factors,  temperature  of 
Uquid,  coefficient  of  compressibility  of  liquid,  etc.,  most  also  be  given. 

I  Do  not  Include  removable  cap  but  state  whether  with  or  without  valve.  These  weights  most  be  aooorate  to  a 
toMrenoe  of  1  percent. 

'  Beport  approximate  maximum  and  minimum  volumetric  capacity  for  the  lot. 

(Signed) . — . 


§  78.56  Specification  4AA480 ;  welded 
steel  cylinders  made  of  definitely 
prescribed  steels. 

§  78.56-1  Compliance. 

(a)  Required  in  all  details. 

§  78.56-2,  Type,  size,  and  service  pres¬ 
sure. 

(a)  Must  be  welded  type,  having  not 
over  1,000  pounds  water  capacity 
(nominal) .  Closures  welded  by  spinning 
process  not  pennittecL 

(b)  Service  pressure  480  pounds  per 
*7uare  inch. 

1 78.5^3  Inspection  by  whom  and 
where. 

„  competent  inspector;  chemical 
Mialyses  and  tests,  as  specified,  to  be 


made  within  limits  of  the  United  States. 
Interested  inspectors  are  authorlzetL 

§  78.56-4  Duties  of  inspector. 

(a)  Inspect  all  material  and  reject  any 
not  complying  with  requirements  of  this 
specification.  For  cylinders  made  by  the 
billet  piercing  process,  billets  to  be  in¬ 
spected  after  nick  and  cold  break. 

(b)  Verify  chemical  analsfsls  of  each 
heat  of  material  by  analsrsis  or  by  ob¬ 
taining  certified  analysis :  Provided.  That 
a  ^rtificate  from  the  manufacturer 
thereof,  giving  sufficient  data  to  indicate 
compliance  with  requirements,  is  accept¬ 
able  when  verified  by  check  analyses  of 
samples  taken  from  one  cylinder  out 
of  each  lot  of  200  or  less. 

(c)  Verify  compliance  of  cylinders 
with  specification  requirements  includ- 


Manufacture. 

<a)  By  best  appliances  and  methods; 
dirt  and  scale  to  be  rmnoved  as  necessary 
to  afford  proper  inspection;  no  defect  ac¬ 
ceptable  that  is  likely  to  weaken  the  fin¬ 
ished  cylinder  appreciably;  reasonably 
smooth  and  uniform  surface  finish  re¬ 
quired.  Exposed  bottmn  welds  on  cylin¬ 
ders  over  18  inches  long  must  be  pro¬ 
tected  by  footiings.  Minimum  thickness 
of  heads  and  bottoms  shall  be  not  less 
than  90  percent  of  the  required  thickness 
of  the  side  wall.  Seams  must  be  made 
as  follows: 

(b)  Circumferential  seams:  By  weld¬ 
ing.  Brazing  is  not  authorized. 

(c)  Longitudinal  seams:  Not  per- 
mitte(L 

§  78.56-9  Welding. 

(a)  The  attachment  to  the  tops  and 
bottoms  only  of  cylinders  by  welding  of 
neckrings,  footrings,  bosses,  pa^  and 
valve  protection  rings  is  authorized  pro¬ 
vided  that  such  attachments  are  made 
of  weldable  steel,  the  carbon  content  of 
which  does  not  exceed  0.25  percent. 

§  78.56-10  Wall  thickness. 

(a)  For  outside  diameters  over  5 
Inches  the  minimum  wall  thickness  shall 
be  0.078  inch.  In  any  case  the  minimum 
wall  thickness  shall  be  such  that  the 
calculated  wall  stress  at  minimum  test 
pressure  (9  78.56-14)  shall  not  exceed 
the  lesser  value  of  either  of  the  follow¬ 
ing: 

(1)  One-half  of  the  minimum  tensile 
strength  of  the  material  determined  as 
required  in  §  78.56-15,  or, 

(2)  35,000  pounds  per  square  inch. 

(b)  Calculation  must  be  made  by  the 
formula: 

.  P  (1.8D*+0.4d») 

.  IP-d* 

where: 

S=:wall  Btreee  In  pounds  per  square  Inch; 

p=minimiim  test  pressure  prescribed  for 
water  jacket  test; 

D= outside  diameter  In  Inches; 

d= Inside  diameter  In  Inches. 

(c)  Cylinders  with  wall  thickness  less 
than  0.100  inch,  the  ratio  of  tangential 
length  to  outside  diameter  shall  not  ex¬ 
ceed  4.0. 
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RULES  AND  REGULATIONS 


§  78.56-11  Heat  treatment. 

(a)  Each  cylinder  must  be  uniformly 
and  properly  heat  treated  prior  to  test. 
Any  suitable  heat  treatment  in  excess  of 
1100*  F..  is  authorized,  except  that  liquid 
quenching  is  not  permitted.  Heat  treat¬ 
ment  must  be  accomplished  after  all 
forming  and  welding  operations. 

(b)  Heat  treatment  is  not  required 
after  welding  weldable  low  carbon  parts 
to  attachments  of  similar  material  which 
have  been  previously  welded  to  the  top  or 
bottom  of  cylinders  and  properly  heat 
treated,  provided  such  subsequent  weld¬ 
ing  does  not  produce  a  temperature  in 
excess  of  400*  F..  in  any  part  of  the  top 
or  bottom  material. 

§  78.56—12  Openings  in  cylinders. 

(a)  All  openings  must  be  in  the  heads 
or  bases. 

(b)  Each  opening  in  cylinders,  except 
those  for  safety  devices,  must  be  pro¬ 
vided  with  a  fitting,  boss,  or  pad.  securely 
attached  to  cylinder  by  welding  or  by 
threads.  If  threads  are  used  they  must 
comply  with  the  foUowing: 

(1)  Threads  must  be  clean-cut.  even, 
without  checks  and  cut  to  gauge. 

(2)  Taper  threads  to  be  of  length  not 
less  than  as  specified  for  American 
Standard  taper  pipe  threads. 

(3)  Straight  threads  having  at  least 
6  engaged  threads,  to  have  tight  fit  and 
calculated  shear  strength  at  least  10 
times  the  test  pressure  of  the  cylinder; 
gaskets  required,  adequate  to  prevent 
leakage. 

(c)  Closure  of  fitting,  boss  or  pad  must 
be  adequate  to  prevent  leakage. 

§  78.56—13  Safety  devicea  and  protec* 
tion  for  valves,  safety  devices,  and 
other  connectitms.  if  applied. 

(a)  Must  be  as  required  by  the  Inter¬ 
state  Commerce  Commission's  Regula¬ 
tions  that  apply  (see  §§  73.34(f).  73.124 
(a),  and  73.301(1)  of  this  chapter). 

§  78.56-14  Hydrostatic  test. 

(a)  By  water  jacket,  or  other  suitable 
method,  operated  so  as  to  obtain  accu¬ 
rate  data.  Pressure  gauge  must  permit 
reading  to  accuracy  of  1  percent.  Ex¬ 
pansion  gauge  must  permit  reading  of 
total  expansion  to  accuracy  of  either  1 
percent  or  0.1  cubic  centimeter. 

(b)  Pressure  must  be  maintained  for 
30  seconds  and  sufficiently  longer  to  in¬ 
sure  complete  expansion.  Any  internal 
pressure  applied  after  heat  treatment 
and  previous  to  the  official  test  must  not 
exceed  00  percent  of  the  test  pressure. 

(c)  Permanent  volumetric  expansion 
must  not  exceed  10  percent  of  the  total 
volumetric  expansion  at  test  pressiue. 

(d)  Cylinders  must  be  tested  as  fol¬ 
lows: 

(1)  Each  cylinder,  to  at  least  2  times 
service  pressure. 

(2)  Or.  1  cylinder  out  of  each  lot  of 
200  or  less;  to  at  least  3  times  service 
pressure.  Others  must  be  examined  un¬ 
der  pressure  of  2  times  service  pressure 
and  show  no  defect. 

§  78.56-15  Physical  test. 

(a)  To  determine  yield  strength,  ten¬ 
sile  strength,  elongation,  and  reduction 


of  area  of  material.  Required  on  2  speci¬ 
mens  cut  from  one  cylinder  having 
passed  the  hydrostatic  test,  or  part 
thereof  heat-treated  as  required,  taken 
at  random  out  of  each  lot  of  200  or  less. 

(b)  Specimens  must  be:  Gauge  length 
8  inches  with  width  not  over  lYt  inches; 
or,  gauge  length  2  inches  with  width  not 
over  inches,  provided,  that  gauge 
length  at  least  24  times  thickness  with 
width  not  over  6  times  thickness  is  au¬ 
thorized  when  cylinder  wall  is  not  over 
^6  inch  thick.  The  specimen,  exclusive 
of  grip  ends,  must  *  not  be  fiattened. 
Grip  ends  may  be  fiattened  to  within  one 
inch  of  each  end  of  the  reduced  section. 
When  size  of  cylinder  does  not  permit  se¬ 
curing  straight  specimens,  the  specimens 
may  be  taken  in  any  location  or  direction 
and  may  be  straightened  or  fiattened 
cold,  by  pressure  only,  not  by  blows; 
when  specimens  are  so  taken  and  pre¬ 
pared,  the  inspector's  report  must  show 
in  connection  with  record  of  physical 
tests  detailed  information  in  regard  to 
such  specimens.  Heating  of  specimen  for 
any  purpose  is  not  authorized. 

(c)  The  yield  strength  in  tension  shall 
be  the  stress  corresponding  to  a  perma¬ 
nent  strain  of  0.2  percent  of  the  gauge 
length. 

(1)  The  yield  strength  diall  be  de¬ 
termined  by  either  the  “offset"  method 
or  the  “extension  under  load"  method 
as  prescribed  in  ASTM  Standard  E8- 
67T. 

(2)  In  using  the  “extension  under 
load"  method,  the  total  strain  (or  “ex¬ 
tension  imder  load"),  corresponding  to 
the  stress  at  which  the  0.2  percent  per-  > 
manent  strain  occurs  may  be  determined 
with  sufficient  accuracy  by  calculating 
the  elastic  extension  of  the  gauge  length 
under  appropriate  load  and  adding 
thereto  0.2  percent  of  the  gauge  length. 
Elastic  extension  calculations  shall  be 
based  on  an  elastic  modulus  of  30,000,- 
000.  In  the  event  of  controversy,  the 
entire  stress-strain  diagram  shall  be 
plotted  and  the  3deld  strength  deter¬ 
mined  from  the  0.2  percent  offset. 

(3)  For  the  purpose  of  strain  meas¬ 
urement,  the  initial  strain  reference 
shall  be  set  while  the  specimen  is  imder 
a  stress  of  12,000  pounds  per  square  inch, 
the  strain  indicator  reading  being  set  at 
the  calculated  corresponding  strain. 

(4)  Cross-head  speed  of  the  testing 
machine  shall  not  exceed  %  inch  per 
minute  diuing  yield  strength  determi¬ 
nation. 

§  78.56—16  Elongation. 

(a)  Physical  test  specimens  must  show 
at  least  40  percent  for  2-inch  gauge 
length  or  at  least  20  percent  in  other 
cases,  except  that  these  elongation  per¬ 
centages  may  be  reduced  niunerlcally  by 
2  for  2-inch  specimens  and  by  1  in  other 
cases  for  each  7,500  pounds  per  square 
inch  increment  of  tensile  strength  above 
50,000  pounds  per  square  inch  to  a  maxi¬ 
mum  of  four  such  increments. 

§  78.56-17  Tests  of  welds. 

(a)  Tensile  test.  A  specimen  shall  be 
cut  from  one  cylinder  of  each  lot  of 


200  or  less,  or  welded  test  plate.*  The 
specimen  shall  be  taken  across  the  ma* 
Jor  seam  and  shall  be  prepared  and 
tested  in  accordance  with  and  must 
meet  the  requirements  of  the  Com¬ 
pressed  Gas  Assoclaticm’s  “Standards  for 
Welding  and  Brazing  on  Thin  Walled 
Containers"  (CGA  Pamphlet  C-3- 
1954).*  [^ould  this  specimen  fail  to 
meet  the  requirements,  iq;>ecimens  may 
be  taken  from  two  additional  cylinders 
or  welded  test  plates  from  the  same  lot 
and  tested.  If  either  of  the  latter  spec¬ 
imens  fail  to  meet  the  requirements,  the 
entire  lot  represented  shall  be  rejected. 

(b)  Chiided  bend  test.  A  “root"  bend 
test  specimen  shall  be  cut  from  the  cyl¬ 
inder  or  welded  test  plate,  used  for  the 
tensile  test  specified  in  paragraph  (a) 
of  this  section.  Specimens  shall  be 
taken  across  the  major  seam  and  shall 
be  prepared  and  tested  in  accordance 
with  and  shall  meet  the  requirements 
of  the  Compressed  Gas  Association’s 
“Standards  for  Welding  and  Brazing  on 
Thin  Walled  Containers"  (CGA  Pam¬ 
phlet  <3-3-1954).* 

(c)  Alternate  guided~bend  test.  This 
test  may  be  used  and  shall  be  as  re¬ 
quired  by  Compressed  Gas  Association's 
“Standards  for  Welding  and  Brazing  on 
Thin  Walled  Containers"  (CGA  Pam¬ 
phlet  C-3-1954).*  The  specimen  shall 
be  bent  until  the  elongation  at  the  outer 
surface,  adjacent  to  the  root  of  the  weld, 
between  the  lightly  scribed  gage  lines— 
a  -to  b,  shall  be  at  least  20  percent,  ex¬ 
cept  that  this  percentage  may  be  reduced 
for  steels  having  a  tensile  strength  in 
excess  of  50,000  pounds  per  square  inch, 
as  provided  in  §  78.56-16(a). 

§  78.56-18  Rejected  cylinders. 

(a)  Reheat  treatment  authorized;  sub¬ 
sequent  thereto,  acceptable  cylinders 
must  pass  all  prescribed  tests.  Repair  of 
welded  seams  by  welding  is  authorized. 

§  78.5^19  Mariiing. 

(a)  Marking  on  each  cylinder  stamped 
as  follows: 

(1)  ICC-4AA480. 

(2)  A  serial  number  and  an  identify¬ 
ing  syrmbol,  both  to  be  of  the  purchaser, 
user,  or  maker.  The  symbol  must  be 
roistered  with  the  Bureau  of  Explosives. 
Duplications  unauthorized. 

(3)  Inspector’s  official  mark. 

(4)  Date  of  test  (such  as  1-54  for 
January  1954). 

(5)  Additional  markings  are  per¬ 
mitted. 

(b)  Sequence  of  marks.  Number  sha^ 
be  just  below  the  ICC  marking;  identi- 
f3dng  sjrmbol  shall  be  just  below  the 

*  The  welded  teet  plate  shall  be  of  one 
the  heats  In  the  lot  of  200  or  lees  which  a 
represents.  In  the  same  condition  and 
proxlmately  the  same  thickness  as  i*® 
Inder  wall  except  that  in  no  case  shaU  » 
bo  of  looser  thickness  than  that  req«^ 
for  a  one-quarter  size  Oharpy  impact  sped* 
men.  The  weld  must  bo  made  by  the 
procedure  and  subjected  to  the  same  hw 
treatment  as  the  major  weld  on  the  cylih®^ 

■Available  from  the  Ctompreesed  Gas  ^ 
Boclatlon,  Inc.,  600  Fifth  Avenue,  New 
86,  New  York. 
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(Place)  ... 
(Date)  .„ 

BaooBO  OF  Btdboseatio  Tmn  on  CrUMms 


tnoluBlTe. 


Inches  outside  diameter  by 


moat  be  indicated  by  a  notation  hereon  reading,  “Each  cylinder  was  subjwted  to  a  pressure  of - pounds  per  cea^e^a  operaiior. 

square  inch  and  showed  no  defect.”  ^  ^  ^  ^  Brazing,  Soldering  and 

>  If  the  teM  are  made  by  a  method  involving  the  measurement  of  the  amount  of  liquid  forced  into  the  cylinder  awp  narmlttpd  nnlv  fnr  Inlnf  c 
by  the  test  messure,  then  the  basic  data,  on  which  the  calculations  are  made,  such  as  the  pump  factors,  temperature  uuiy  lur  juims 

of, liquid,  coefficient  of  compressibility  of  liquid,  etc.,  must  also  be  given.  uiroctly  tO  ul6  cylinder  DOdy 

*  Do  not  include  removable  cap  but  state  whether  with  at  without  valve.  Those  weights  must  be  accurate  to  a  must  comply  with  5  78.57—12. 
tolerance  of  1  percent. 

*  Report  approximate  maximum  and  minimum  volumetric  capacity  for  the  lot.  g  gy  jq 


§  78.57  Specification  4L;  welded  cylin-  §  78.57—5  MateriaL 

ders  insulated.  Designations  and  limiting  chemi- 

§  78.57-1  Compliance.  cal  compositions  of  steel  authorized  by 

in  nil  rinfjiiis  Specification  shall  be  as  shown  in 

(a)  Required  in  all  details.  ^  78.57-21(a) .  Table  L 

§78.57-2  Type,  size,  service  pressure'  . 

and  so^ce  temperature.'  §  78.57-6  IdenUficaUtm  of  material. 

(a)  Type  and  size.  Must  be  fusion  <a)  Required;  by  any  suitable  method, 
w^ded;  not  over  1,000  pounds  water  ca-  §  78.57-7  Defects. 

pacity  (nominal).  ’  .r  ^  *  .i  _  i.  <i 

(b)  ibie  service  pressure  shall  be  more  ^  Materi^wlth  seams,  c^ks,  lami- 

than  40  and  not  over  600  pounds  per  nations,  or  other  injurious  defects,  not 
square  inch.  authorized. 

(c)  The  service  temperature  shall  be  §  78.57-8  Manufacture. 

minus  320*  P.  or  colder.  gy  appliances  and  methods; 

§  78.57-3  Inspection  by  whom  and  dirt  and  scale  to  be  removed  as  necessary 
where.  to  afford  proper  inspection;  no  defect 

(a)  By  ccMnpetent  inspector;  cb<unicAi  acceptable  that  is  likely  to  weaken  the 
analyses  tests,  as  specified,  to  be  finished  cylinder  appreciably;  reason* 
made  within  limits  of  the  United  States,  ably  smooth  and  uniform  surface  finish 
Interested  inspectors  are  authorized.  required.  The  shell  portion  must  be  a 

reasonably  true  cylinder. 

§  78.57—4  Doties  of  inspector.  (jj)  The  heads  must  be  seamless,  con- 

(a)  Inspect  all  material  and  reject  any  cave  side  to  the  pressure,  hemispherical 

not  complying  with  requirements  of  this  or  ellipsoidal  in  shape  with  the  major  di- 
specification.  ameter  not  more  than  twice  the  minor 

(b)  Verify  chemical  analysis  of  each  diameter.  Minimum  thickness  of  heads 
heat  of  material  by  anahrsis  or  by  ob-  shall  be  not  less  than  90  percent  of  the 
talning  certified  analysis:  Provided,  That  required  thickness  of  the  sidewall.  The 
a  certificate  from  the  manufacturer  heads  must  be  reasonably  true  to  shape, 
thereof,  giving  sufficient  data  to  indicate  shall  have  no  abrupt  shape  changes  and 
compliance  with  requirements,  is  accept-  the  skirts  must  be  reasonably  true  to 
able  when  verified  by  check  analyses  of  round. 

samples  taken  from  one  cylinder  out  of  (c)  The  surface  of  the  cylinder  must 
each  lot  of  200  or  less.  be  insulated.  Any  insulating  material 

(c)  Verify  compliance  with  all  sped-  must  be  fire  resistant.  The  Insulation 


where: 

S=waU  stress  In  pounds  per  square  Incb; 
P—  minimum  test  pressure  prescrllied  lor 
hydrostatic  test; 

D=outslde  diameter  In  inches; 
ds  Inside  dlameteo:  in  inches. 

§  78.57—11  Heat  treatment. 

(a)  Permissible.  If  heat  treatment  Is 
used  each  cyclinder  must  be  uniformly 
and  properly  heat  treated  as  required  in 
S  78.57-21  (a).  Table  I,  after  all  forming 
and  prior  to  test. 

§  78.57—12  Openings  in  cylinder. 

(a)  Openings  permitted  in  heads  only. 
They  must  be  circular  and  shall  not  ex* 
ceed  3  inches  diameter  or  %  of  the  cylin¬ 
der  diameter,  whichever  is  the  smaller. 
Each  opening  in  the  cylinder  must  be 
provided  with  a  fitting,  boss  or  pad 
securely  attached  to  the  cylinder  body  by 
fusion  welding.  Attachments  to  a  fitting, 
boss  or  pad  may  be  made  by  weldiM. 
brazing,  soldering  or  threading.  Threads 
must  comply  with  following: 

(1)  Threads  must  be  clean  cut,  even, 
without  checks  and  cut  to  gauge. 

»AvaUable  from  the  Compressed  Gas  ^ 
■Delation.  Inc..  SOO  PtSth.  Avenue,  New 


Serial  Nos.  of 
cylinders 
tested 
arranged 
namerloaOy 

Actual  test 
pressure 
(pounds  pw 
square  Inch) 

Total  expan¬ 
sion  (cubic 
centimeters)  > 

Permanent 
expansion 
(cubic  cen¬ 
timeters)  1 

Percent  ratio 
of  permanent 
expansion  to 
total  expan¬ 
sion  > 

Tare  weight 
(pounds)  * 

Volumetric 

capacity* 
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(2)  Taper  threads  to  be  of  length  not 
less  than  as  specified  for  American 
Standard  taper  pipe  threads. 

(3)  Strai^t  threads  must  have  at 
least  4  engaged  threads  and  have  tight 
fit  and  calculated  shear  strength  at  least 
10  the  test  pressure  of  the  cylinder; 
gaskets  required,  inert  to  the  commodity 
and  adequate  to  prevent  leakage. 

§78.57-’13  Safety  devices  and  pressure 

control  valves. 

(a)  Must  be  as  required  by  Interstate 
Commerce  Commission  Regulations  that 
apply  (§§  73.34(f),  and  73.304(f)  of  this 
chapter). 

§  78.57-14  Hydrostatic  test. 

(a)  Each  cylinder  before  insulating 
and  Jacketing  must  be  examined  un¬ 
der  a  pressure  of  at  least  2  times  the 
service  pressure,  maintained  for  at  least 
30  seconds  without  evidence  of  leakage, 
visible  distortion  or  other  defect.  Pres¬ 
sure  gauge  must  permit  reading  to  accu¬ 
racy  of  1  percent. 

§  78.57-15  Physical  test. 

(a)  Determine  sdeld  strength,  tensile 
strength,  and  elongation  on  2  specimens 
selMted  from  material  of  each  heat  and 
in  the  same  condition  as  that  in  the  com¬ 
pleted  cylinder. 

(b)  Specimens  must  be:  Gauge  length 
8  inches  with  width  not  over  IV2  inches; 
or,  gauge  length  2  inches  with  width  not 
over  inches;  or,  gauge  length  at  least 
24  times  thickness  with  width  not  over 
6  times  thickness  (authorized  when 
cylinder  wall  is  not  over  %o  inch  thick) . 
The  specimen,  exclusive  of  grip  ends, 
must  not  be  fiattened.  Grip  ends  may 
be  flattened  to  within  one  inch  of  each 
end  of  the  reduced  section.  When  size 
of  cylinder  does  not  permit  securing 
straight  specimens,  the  specimens  may 
be  taken  in  any  location  or  direction  and 
may  be  straightened  or  fiattened  cold, 
by  pressure  only,  not  by  blows;  when 
specimens  are  so  taken  and  prepared, 
the  inspector’s  report  must  show  in  con¬ 
nection  with  record  of  physical  tests  de¬ 
tailed  information  in  regard  to  such 
specimens.  Heating  of  specimen  for  any 
purpose  is  not  authorized. 

(c)  The  3deld  strength  in  tension  shall 
be  the  stress  corresponding  to  a  per¬ 
manent  strain  of  0.2  percent  of  the  gauge 
length. 

(1)  The  yield  strength  shall  be  de¬ 
termined  by  either  the  “offset”  method 
or  the  “extension  under  load”  method  as 
prescribed  in  AS'TM  Standard  E8-57T. 

(2)  In  using  the  “extension  imder 
load”  method,  the  total  strain  (or  “ex¬ 
tension  under  load”) ,  corresponding  to 
the  stress  at  which  the  0.2  percent  per¬ 
manent  strain  occurs  may  be  determined 
Jtith  suflacient  accuracy  by  calculating 
the  elastic  expansion  of  the  gauge  length 
under  appropriate  load  and  adding 
mereto  0.2  percent  of  the  gauge  length. 
Elastic  extension  calculations  shall  be 
psed  on  the  elastic  modulus  of  the  ma¬ 
terial  used.  In  the  event  of  controversy, 
the  entire  stress-strain  diagram  shall  be 
Wott^  and  the  srield  strength  deter- 
nuned  from  the  0.2  percent  offset. 

(3)  For  the  purpose  of  strain  meas- 

the  initial  strain  reference 
snail  be  set  while  the  specimen  is  under 


a  stress  of  12,000  pounds  per  square  inch, 
the  strain  indicator  reading  being  set  at 
the  calculated  corresponding  strain. 

(4)  Cross-head  speed  of  the  testing 
machine  shall  not  exceed  Vb  inch  per 
minute  during  yield  strength  determina¬ 
tion. 

§  78.57—16  Acceptable  results  for  physi¬ 
cal  tests. 

(a)  Physical  properties  must  meet  the 
limits  specified  in  §  78.57-21  (a).  Table  I, 
for  the  particular  steel  in  the  annealed 
condition.  If  heat  treatment  is  not  used, 
the  specimens  must  show  at  least  20  per¬ 
cent  elongation  for  2-inch  gauge  length 
except  that  the  percentage  may  be  re¬ 
duced  numerically  by  2  for  each  75,000 
pounds  per  square  inch  increment  of  ten¬ 
sile  strength  above  100,000  pounds  per 
square  inch  to  a  maximum  of  5  such  in¬ 
crements.  Yield  strength  and  tensile 
strength  must  meet  the  requirements  of 
5  78.57-21  (a).  Table  L 

§  78.57—17  Tests  of  welds. 

(a)  Tensile  test.  A  specimen  shall  be 
cut  from  one  cylinder  of  each  lot  of  200  or 
less,  or  welded  test  plate.^  The  specimen 
shall  be  taken  across  the  major  seam  and 
shall  be  prepared  and  tested  in  accord¬ 
ance  with  and  must  meet  the  require¬ 
ments  of  the  Compressed  Gas  Associa¬ 
tion’s  “Standards  for  Welding  and  Braz¬ 
ing  on  Thin  Walled  Containers”  (CXIA 
Pamphlet  C-3-1954) .  Should  this  speci¬ 
men  fail  to  meet  the  requirements,  speci¬ 
mens  may  be  taken  from  two  additional 
cylinders  or  welded  test  plates  from  the 
same  lot  and  tested.  If  either  of  the 
latter  specimens  fails  to  meet  the  re¬ 
quirements,  the  entire  lot  represented 
shall  be  rejected. 

(b)  Guided  bend  test.  A  “root”  bend 
test  specimen  shall  be  cut  from  the  cyl¬ 
inder  or  welded  test  plate,  used  for  the 
tensile  test  specified  in  S  78.57-17  (a)  and 
from  any  other  seam  or  equivalent 
welded  test  plate  if  the  seam  is  welded  by 
a  procedure  different  from  that  used 
for  the  major  seam.  Specimens  shall  be 
taken  across  the  particular  seam  being 
tested  and  shall  be  prepared  and  tested 
in  accordance  with  and  shadl  meet  the 
requirements  of  the  Compressed  Gas  As¬ 
sociation’s  “Standards  for  Welding  and 
Brazing  on  Tliin  Walled  Containers’* 
(CGA  Pamphlet  C-3-1954)  .* 

(c)  Alternate  auided-bend  test.  This 
test  may  be  used  and  shall  be  as  required 
by  Compressed  Gas  Association’s 
“Standards  for  Welding  and  Brazing  on 
Thin  Walled  Containers”  (CGA  Pam¬ 
phlet  C-3-1954) .  The  specimen  shall  be 
bent  until  the  elongation  at  the  outer 
surface,  adjacent  to  the  root  of  the  weld, 
between  the  lightly  scribed  gage  lines — 


^The  welded  test  plate  shall  be  in  the 
same  condition  and  approximately  the  same 
thickness  as  the  cylinder  waU  and  shall  be 
of  material  from  one  of  the  heats  used  In 
the  lot  of  cylinders  which  it  represents,  ex¬ 
cept  test  plates  for  Impact  tests  shall  comply 
with  §  78.57-17(d)  (1).  The  test  plate  shall 
be  welded  by  the  same  welding  procediure  as 
vised  on  the  particular  cylinder  seam  being 
qualified  and  shall  be  subjected  to  the  same 
heat  treatment. 

*  Available  from  the  Compressed  Oas  Asso¬ 
ciation,  Inc.,  500  Fifth  Avenue,  New  York  86, 
New  York. 


a  to  b,  shall  be  at  least  20  percent,  except 
ttiat  this  percentage  may  be  reduced  for 
steels  having  a  tensile  strength  in  ex¬ 
cess  of  100,000  pounds  per  square  inch, 
as  provided  in  §  78.57-16  (a) . 

(d)  Impact  tests.  One  set  of  three 
impact  test  specimens  (for  each  test) 
shall  be  prepared  and  tested  for  deter¬ 
mining  the  impact  properties  of  the  de¬ 
posited  weld  metal  (1)  as  part  of  the 
qualification  of  the  welding  procedure, 
(2)  as  part  of  the  qualification  of  the 
operators,  (3)  for  each  “heat”  of  welding 
rod  or  wire  used,  and  (4)  for  each  1.000 
feet  of  weld  made  with  the  same  heat 
of  welding  rod  or  wire. 

(1)  All  impact  test  specimens  shall  be 
of  the  CHiarpy  tsrpe,  keyhole  or  milled 
U-notch,  and  shall  conform  in  all  re¬ 
spects  to  Figure  3  of  ASTM  E-23-60T. 
Each  set  of  impact  specimens  shall  be 
taken  across  the  weld  and  have  the 
notch  located  in  the  weld  metal.  When 
the  cylinder  material  thickness  is  2.5 
mm  or  thicker,  impact  specimens  shall 
be  cut  from  a  cylinder  or  welded  test 
plate  used  for  the  tensile  or  bend  test 
specimens.  The  dimension  along  the 
axis  of  the  notch  shall  be  reduced  to 
the  largest  possible  of  10  mm,  7.5  mm, 
5mm  or  2.5  mm,  depending  upon  cyl¬ 
inder  thickness.  When  the  material  in 
the  cylinder  or  welded  test  plate  is  not 
of  sufficient  thickness  to  prepare  2.5  mm 
impact  test  specimens,  2.5  mm  specimens 
shall  be  prepared  from  a  welded  test 
plate  made  from  %  inch  thick  material 
meeting  the  requirements  specified  in 
S  78.57-21  (a) ,  Table  I,  and  having  a  car¬ 
bon  analysis  of  .05  minimum,  but  not 
necessarily  from  one  of  the  heats  used  in 
the  lot  of  cylinders.  The  test  piece  shall 
be  welded  by  the  same  welding  procediure 
as  used  on  the  particular  cylinder  seam 
being  qualified  and  shall  b6  subjected  to 
the  same  heat  treatment. 

(2)  Impact  test  specimens  shall  be 
cooled  to  the  design  service  temperature. 
The  apparatus  for  testing  the  specimens 
must  conform  to  the  requirements  of 
ASTM  Standard  E-23-60T.  The  test 
piece,  as  well  as  the  handling  tongs,  shall 
be  cooled  for  a  length  of  time  sufficient 
to  reach  the  service  temperature.  The 
temperature  of  the  cooli^  device  shall 
be  maintained  within  a  range  of  plus  or 
minus  3*  F.  The  specimen  shall  be 
quickly  transferred  from  the  cooling  de¬ 
vice  to  the  anvil  of  the  testing  machine 
and  broken  within  a  time  lapse  of  not 
more  than  six  seconds. 

(3)  The  impact  properties  of  each  set 
of  impact  specimens  shall  be  not  less 
than  the  v^ues  in  the  following  table: 


size  of  specimen 

Minimum  Im¬ 
pact  value 
required  for 
average  of  each 
set  of  three 
specimens 
(ft-lb) 

Mlnimam  Im- 
pwt  value 
permitted  on 
one  speci¬ 
men  only  of  a 
set  of  three 
(ft-lb) 

10  mm  X  10  mm _ 

16 

10 

10  mm  X  7.6  mm . 

12.6 

8.5 

10  mm  X  6  mm _ 

10 

7  0 

10  mm  X  2.6  mm . 

6 

3.5 

(4)  When  the  average  value  of  the 
three  specimens  equals  or  exceeds  the 
minimum  value  permitted  for  a  single 
specimen  and  the  value  for  more  than 
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one  specimen  is  below  the  required  aver¬ 
age  value,  or  when  the  value  for  one 
specimen  Is  below  the  minimum  value 
permitted  for  a  single  specimen,  a  retest 
of  three  additional  specimens  shall  be 
made.  The  value  of  each  of  these  retest 
specimens  shall  equal  or  exceed  the  re¬ 
quired  average  value.  When  an  erratic 
result  is  caused  by  a  defective  specimen, 
or  there  is  imcertainty  in  test  procedure, 
a  retest  is  authorized. 

§  78.57—18  Radiographic  examination. 

(a)  Tlie  techniques  and  acceptability 
of  radiographic  inspection  shall  conform 
to  the  standards  set  forth  in  the  Com¬ 
pressed  Qas  Association’s  “Standards  for 
Welding  and  Brazing  on  Thin  Walled 
Containers”  (CQA  Pamphlet  C-3-1954). 

(b)  Cylinders  must  be  examined  as 
follows: 

(1)  One  finished  longitudinal  seam 
shall  be  selected  at  randmn  from  each 
lot  of  100  or  less  successively  produced 
and  be  radiographed  throughout  its  en¬ 
tire  length.  Should  the  radiographic 
examination  fail  to  meet  the  require¬ 
ments  of  paragraph  (a)  of  this  section, 
two  additional  seams  of  the  same  lot 
shall  be  examined,  and  if  either  of  these 
fail  to  meet  the  requir^ents,  each  cylin¬ 
der  may  be  examined  as  outlined  above; 
only  those  passing  are  acceptable.  ~ 

§  78.57—19  Rejected  cylinders. 

(a)  Welds  may  be  repaired  by  suitable 
methods  of  fusion  welding;  reheat  treat¬ 
ment  authorized;  subsequent  thereto,  ac- 
c^table  cylinders  must  pass  all  pre¬ 
scribed  tests. 

§78.57-20  Marking. 

(a)  Marking  required  by  stamping 
plainly  and  permanently  on  shoulder  or 
top  head  of  Jacket  or  on  a  permanently 
attached  plate  or  head  protective  ring 
as  follows: 

(1)  ICC-4L  followed  by  the  service 
pressure  (for  example,  ICC-4Li200) . 

(2)  ST  followed  by  service  tempera¬ 
ture  (for  example.  8T-423  F)  on  cylin¬ 
ders  having  a  service  temperature  below 
minus  320”  F.  only;  location  to  be  Just 
below  the  ICC  mark. 

(3)  Serial  number  and  identifying 
symbol;  location  of  number  to  be  Just 
below  the  service  temperature  or  ICC 
mark;  location  of  symbol  to  be  Just  be¬ 
low  the  number.  The  symbol  and  num¬ 
bers  must  be  those  of  the  purchaser, 
user,  or  maker.  The  ssrmbol  must  be 
registered  with  the  Bureau  of  Explosives; 
duplications  not  authorized. 

(4)  Maximum  weight  of  content 


(6)  Size  of  markings  at  least  ^  inch 
high  if  space  permits. 

(b)  Except  fm:  serial  number,  all 
maiicings  prescribed  in  paragnq>h  (a)  of 
this  section  must  be  duplicated  on  each 
cylinder  by  any  suitable  means. 

§  78.57-21  Authorised  steels. 

(a)  Electric  furnace  steel  of  uniform 
quality.  The  following  chemical  anal¬ 
yses  and  physical  properties  are  author¬ 
ized. 

Tabu  I— Authobukd  Matxbiau 


Designation 

Chemioal 
analysis, 
limits  In  per¬ 
cent;  stainless 
steel;  type 

Carbon  l  (maxlmnin)  .  _  - _  _  _ 

0.08 

2.80 

0.038 

0.030 

0.86 

8.00 

18.00 

Manganem  (maximum) . 

PbnmhAnin  (maxlmiim)  .  .  .  _ _ 

Riilpbiir  (maTimiim^  _ 

filllnnn  (tnarlmtiTti).'..  _ 

Klnknl  (TntnlTnnm)  .  _  _ 

Cbrnmliim  (mlniinnTn)  _  . 

MolyhdnnnTn.  .  .  _  _ _ 

TttAnlnm.  _ _  _  _ 

CrilnnihttiTn  , . 

Tensile  strength,'p.  s.  i.  (minimum) _ 

Yield  8trengto,p.  s.  i.  (minimum) _ 

Elongation  in  2-inch  (minimum)  (per- 
(wnt) _ _  _  -  _ 

Physical 

propertlee 

(annealed) 

76,000 

80,000 

30.0 

18.0 

Elongation  other  permissible  gage  lengths 

(pArmwit).  _  -  -  - 

I  Identical  to  A8TM  A-340,  Orade  S,  type  S04  modified. 
<  The  carbon  analysis  shall  be  reportra  to  the  nearest 
hundredth  of  1  percent. 

*  Heat  treatment  is  anthorlsed,  and  if  used  must  bo 
suitable  and  proper. 

§  78.57—22  Iiispector*s  report. 

(a)  Required  to  be  clear,  legible  and 
in  following  form: 

(Place)  _ 

(Date)  _ 

Steel  ga$  cyUnder$. 

Manufactured  for  ... _ 

Location  at _ 

Manufactxired  by _ 

Location  at _ _ _ _ 

Consigned  to _ _ _ _ 

Location  at _ - 

Quantity _ _ 


Size _ inches  outside  diameter 

by _ Inches  long. 


Cylinders  were  hydrostatically  tested  at 

_ pounds  per  square  Inch  and 

fotmd  to  be  satisfactory. 

Maxlmiun  and  minimum  weight _ _ 

Maximum  and  minimum  volumetric  capac¬ 
ity  — 

Marks  stamped  Into  the _ 

(Location  of  marking) 
of  the  cylinder  are: 


Specification  XOO- _ — _ 

Service  Temperature  _ _ _  minus _ .'Vy 

Maximum  Weight  of  Content (pounds) 

Serial  numbers _ to _ IncluslTs. 

Inspector’s  mark _ - _ _ _ 

Identifying  symbol  (registered)  — 

Test  date  _ *‘7* 

Tare  weights  (yes  or  no) _ 77' 

Other  marks _ 77" 

These  cylinders  were  made  by  proceu'of 


The  material  used  was  authorized  b? 
1 78.57-ai.  ' 

The  material  used  was  Identified  by  the 

following  _ 

(Heat-purchase  order) 
numbers _ - _ _ _ _ 

The  material  used  was  verified  as  to  chm* 
leal  analysis  and  reemrd  thereof  is  attached 

hereto.  The  heat  numbers _ 

(Were — ^were  not) 

marked  on  the  materlaL 

All  material  was  inspected  and  all  that  wae 
accepted  was  found  free  from  seams,  cracks, 
laminations  and  other  Injurious  defects. 

The  compliance  of  cylinders  with  specifica¬ 
tion  requirements  was  verified  including 
markings,  condition  of  Inside,  tests,  threads, 
etc.  All  cylinders  with  defects  which  might 
prove  Injiudous  were  rejected.  The  processes 
of  manufacture  and  heat  treatment  were 
supervised  and  found  to  be  efficient  and 
satisfactory. 

The  cylinder  walls  were  measured  and  the 

minimum  thickness  noted  was _ inch. 

The  outside  diameter  was  determined  by  a 

close  approximation  to  be _ inches. 

The  wall  stress  was  calculated  to  be _ 

pounds  per  square  Inch  imder  an  internal 
pressure  of _ ....  potmds  per  square  inch. 

Hydrostatic  tests,  tensile  tests  of  material, 
and  other  tests  as  prescribed  In  specification 

No.  ICC-4L - were  made  in  the 

presence  of  the  Inspector  and  all  cylinder! 
accepted  were  found  to  be  In  compliance  with 
the  requirements  of  that  specification.  Rec¬ 
ords  thereof  are  attached  hereto. 

Each  cylinder _ been 

(Has — has  not) 

equipped  with  safety  devices  as  followi; 

I  hereby  certify  that  all  of  these  cylinder! 
proved  satisfactory  In  every  way  and  comply 
with  the  requirements  of  Interstate  Com¬ 
merce  Commission  specification  No.  4L  except 
as  follows: 

Exceptions  _ 


(Manufacturer’s  name) 

By - 

(Signed)  - 

(Inspector) 

(Place)  _ 

(Date)  _ 

BXCORD  or  CHnSTOAL  ANALTSIS  OF  STXXL  fOI 
CTUMDEBS 

Numbered _ to _ incluBlTe 

Size _ Inches  outside  diameter  by - 

Inches  long. 

Made  by _ Company. 

For _ Company. 


(Max.  Content  00#)  on  cylinders  having 
a  service  temperature  below  minus  320” 
F.  only;  location  near  symbol. 


Examples: 

Service  temperature 
minus  320*  F. 
ICO-4LaOO 
1284 
XT 


Service  temperature 
below  minus  320*  F. 
IOC-4L200 
8T-423F 
1234 
XT 

MAX.  CONTENT  00# 


(5)  Inspector’s  official  mark,  date  of 
test  (such  as  10-55  for  October  1955), 
near  serial  number. 


Test 

No. 

Heat 

No. 

Check  analysis 
No. 

Cylinders  represented 
(serial  Nos.) 

Chemical  analysis 

Zr 

C 

P 

8 

Si 

Mn 

N1 

Cr 

Mo 

Cu 

A) 

_ 

—  — 

.... 

— — 

.... 

.... 

steel  was  manufactured  by _  tlon  hereon  reading  "The 

Company.  ’Ihe  originals  of  the  certified  miu  tlficate  of  the  mantifacturer  of 
test  reports  are  In  the  files  of  the  manufac-  been  secured,  found  satisfactory,  and 
turer.  on  file,”  or  by  attaching  a  copy  of 

Non:  Any  omission  of  analyses  by  heats,  certificate. 

If  authorized,  mitst  be  accounted  for  by  nota-  Chemical  analyses  were  made  by - 
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(Place)  _ 

(Date)  _ 

BBCOBD  OF  PSTSICAL  TKSTS  OF  MATBUAL  FOB  CTUENinSS 
numbered _ to - Inclusive. 

gj2e  _  Inclxes  outside  diameter  by _ _ _ _  Inches  long. 

lladebT- - Company. 

•or  _ Company. 


Test 

No. 

■ 

Cylinders  represented 
by  test  (serial  Nos.) 

Yield  strength 
(pounds  per 
square  inch) 

Tensile 
strength 
(pounds  per 
square  Inch) 

Elongation 
(percent  in 
inches) 

Impact 
test  results 

Weld 
tensile  test 

Weld 

bend 

test 

- 

- - 

(Signed) 


4130 


§78.58  Specification  4DAt  mside  con* 
tainers,  welded  steel  for  aircraft  use. 

§  78.58-1  Compliance. 

(a)  Required  in  all  details. 

§78.58-2  Type,  stse,  and  service  pres¬ 
sure. 

(a)  Type  and  size.  Welded  steel 
spheres  (two  seamless  hemispheres)  or 
circumferentially  welded  cylinders  (two 
gpftmiftss  drawn  shells)  not  over  100 
pounds  water  capacity. 

(b)  Service  pressure*  At  least  500 
to  not  over  900  pounds  per  square  inch. 

§  78.58-3  Inspection  by  whom  and 
where. 

(a)  By  competent  and  disinterested 
InqpNector  acceptable  to  the  Bureau  of 
Explosives;  chemical  analyses  and  tests, 
as  specified,  to  be  made  within  the  limits 
of  the  Unit^  States. 

§78.58-4  Duties  of  inspector. 

(a)  Inspect  all  material  and  reject  any 
not  complying  with  requirements. 

(b)  Verify  chemical  analysis  of  each 
heat  of  material  by  analysis  or  by  ob¬ 
taining  certified  analysis:  Provided, 
That  a  certificate  from  the  manufac¬ 
turer  thereof,  giving  sufficient  data  to 
indicate  compliance  with  requirements, 
is  acceptable  when  verified  by  check 
analyses  of  samples  taken  from  one  con¬ 
tainer  out  of  each  lot  of  200  or  less. 

(c)  Verify  compliance  of  containers 
with  all  requirements  including  mark¬ 
ings;  inspect  inside  before  closing;  verify 
heat  treatment  and  welding  procedure  as 
proper;  obtain  samples  for  all  tests  and 
check  chenfical  analyses;  witness  all 
tests;  verify  threads  by  gauge;  report 
▼olumetric  capacity  and  tare  we^ht  and 
minimum  thickness  of  wall  noted. 

(d)  Render  complete  report  to  pur¬ 
chaser,  container  maker,  and  the  Bureau 
of  Explosives. 

§  78.58—5  Steel. 

(a)  Open-hearth  or  electric  steel  of 
uniform  quality.  The  following  chemical 
analyses  are  authorized  (see  Note  1)  : 


"service  pressure”  limits  the  use  ol 
me  container.  It  Is  shown  by  marks  on  con- 
«Uner;  for  example  IC(>4DA600  Indicates 
pressure  as  600  pounds  p<ar  square 

No.  252— Pt.  II,  Sec.  2 - 0 


Percent 

Carbon _  0.28/0.33. 

Manganese _  0.40/0.60. 

Phosphorus _  0.040  max. 

Sulfiu* _  0.040  inax. 

SUicon _  0.20/0.36. 

Chromium _ _ _ -  oao/1.10. 

Molybdenum _ 0.16/0.26. 

Notb  1:  A  heat  of  steel  made  under  the 
above  specification,  check  chemical  analysis 
of  which  Is  slightly  out  of  the  specified 
range.  Is  acceptable.  If  satisfactory  In  all 
other  respects,  provided  the  tolerances  pub¬ 
lished  by  the  American  Iron  and  Steel  In¬ 
stitute  In  Table  6-4  of  “Supplementary 
Information  July  1968,  Alloy  Steel:  Semi¬ 
finished;  Hot  Rolled  and  Cold  Finished  Bars, 
July  1966,”  are  not  exceeded;  or  provided  the 
variation  In  chemical  analysis  Is  approved 
by  the  Bureau  of  Explosives. 

§  78.58-6  Identification  of  nmterial. 

(a)  Required;  any  suitable  method  ex¬ 
cept  that  plates  and  billets  for  hot-drawn 
containers  shall  be  marked  with  heat 
number. 

§  78.58-7  Defects. 

(a)  Material  with  seams,  cracks,  lami¬ 
nations,  or  other  injurious  defects,  not 
author!^.  Defects  in  welded  joints 
shall  not  exceed  the  limits  specified  in 
§  78.58-17  covering  radiographic  inspec¬ 
tion. 

§  78.58—8  Manufacture. 

(a)  By  best  appliances  and  methods; 
dirt  and  scale  to  be  removed  as  necessary 
to  afford  proper  inspection;  no  defect 
acceptable  that  is  likely  to  weaken  the 
finished  container  appreciably,  reason¬ 
ably  smooth  and  uniform  surface  finish 
required.  No  abrupt  change  in  wall 
thickness  permitted.  Certification  of 
welders  and/or  process  required  in  ac¬ 
cordance  with  the  sections  that  apply  of 
Compressed  Gas  Association  Standards 
for  Welding  and  Brazing  on  Thin  Walled 
Containers  (CQA  Pamphlet  C-8-1954)  .* 

(b)  All  seams  of  the  sphere  or  cyl¬ 
inders  must  be  fusion  welded.  Seams 
shall  be  of  the  butt  or  joggle  butt  type 
and  means  must  be  provided  for  accom¬ 
plishing  complete  penetration  of  the 
joint. 


*  Available  from  the  Ctompreesed  Gas  Asso¬ 
ciation,  Ino.,  600  Fifth  Avenue,  New  York  36, 
New  York. 


§  78.58-9  Welding. 

(a)  Attachments  to  the  container  are 
authorized  by  fusion  welding  provided 
that  such  attachments  are  made  of  weld¬ 
able  steel,  the  carbon  content  of  which 
must  not  exceed  0.25  percent  except  in 
the  case  of  4130  steel. 

§  78.58-10  WbU  thicknesB. 

(a)  The  minimum  wall  thickness  shall 
be  such  that  the  wall  stress  at  the  mini¬ 
mum  specified  test  pressure  shall  not 
exceed  67  percent  of  the  minimum  tensile 
strength  of  the  steel  as  determined  from 
the  physical  and  burst  tests  required  and 
shall  not  be  over  70.000  psi.  Minimum 
wall  0.060  inch  for  any  diameter  con¬ 
tainer. 

(b)  Calculation  for  a  sphere  must  be 
made  by  the  formula: 


where: 

5=  wall  stress  In  pounds  per  square  Inch; 
P=  test  pressme  prescribed  for  water 
jacket  test.  1.  e..  at  least  2  times 
service  pressure.  In  pounds  per 
square  Inch; 

D—  outside  diameter  In  Inches; 
t=  minimum  wall  thickness  In  Inches; 
g=0A6  (provides  86  percent  weld  effi¬ 
ciency  factor  which  must  be  applied 
In  the  girth  weld  area  and  heat  af¬ 
fected  zones  which  zone  shall  extend 
a  distance  of  6  times  wall  thickness 
from  center  line  of  weld) ; 
g=  IJO  (for  all  other  areas) . 


(c)  Calculation  for  a  cylinder  must  be 
made  by  the  formula: 

__P(lAD*+0.4d*) 

D«-d» 

where: 

8—  wall  stress  In  pounds  per  sqiiare  Inch; 
Psstest  pressure  prescribed  for  water 
jacket  test.  1.  e.,  at  least  2  times 
service  pressure.  In  pounds  per 
square  Inch; 

outside  diameter  In  Inches; 
d—  Inside  diameter  In  Inches. 


§  78.58—11  Heat  treatment. 

(a)  The  completed  containers  must  be 
uniformly  and  properly  heat-treated 
prior  to  tests.  Heat-treatment  of  con¬ 
tainers  of  the  authorized  analysis  shall 
be  as  follows: 

(1)  All  containers  must  be  oil 
quenched  except  as  noted  in  subpara¬ 
graph  (5)  of  this  paragraph. 

(2)  The  steel  temperature  on  quench¬ 
ing  shall  be  that  recommended  for  the 
steel  analysis,  but  in  no  case  shall  exceed 
1,750*  P. 

(3)  The  steel  shall  be  tempered  at  the 
temperature  most  suitable  for  the 
analysis  except  that  in  no  case  shall  the 
tempering  temperature  be  less  than 
1,000*  P. 

(4)  The  steel  may  be  normalized  at  a 
temperature  of  1,650*  F.  instead  of  being 
quenched,  and  containers  so  normalized 
need  not  be  tempered. 

(5)  The  steel  coming  under  this 
specification  may  be  quenched  in  molten 
salt  bath  maintained  at  a  temperature 
not  less  than  375*  F. 
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RULES  AND  REGULATIONS 


§  78.5fr-12  Openings  in  container. 

(a)  Each  opening  in  the  container 
must  be  provided  with  a  fitting,  boss,  or 
pad  of  weldable  steel  securely  attached 
to  the  container  by  fusion  welding. 

(b)  Attachments  to  a  fitting,  boss,  or 
pad  must  be  adequate  to  prevent  leakage. 
Threads  must  comply  with  the  following: 

(1)  Threads  must  be  clean  cut,  even, 
without  checks,  and  tapped  to  gauge. 

(2)  Taper  threads  to  be  of  length  not 
less  than  as  specified  for  American 
Standard  taper  pipe  threads. 

(3)  Straight  threads,  having  at  least  4 
engaged  threads,  to  have  tight  fit  and 
calculated  shear  strength  at  least  10 
times  the  test  pressure  of  the  container; 
gaskets  required,  adequate  to  prevent 
leakage. 

§  78.58-13  Safety  devices. 

(a)  Safety  relief  devices  must  be  as 
required  by  the  Interstate  C(Mnmerce 
Commission’s  Regulations.  (See  §  73.34 
(f )  of  this  chapter.) 

§  78.58—14  Hydrostatic  test. 

(a)  By  water-jacket,  or  other  suitable 
method,  operated  so  as  to  obtain  accu¬ 
rate  data.  Pressure  gauge  must  permit 
reading  to  acctiracy  of  1  percent.  Ex¬ 
pansion  gauge  must  permit  reading  of 
total  expansion  to  accuracy  either  of  1 
percent  or  0.1  cubic  centimeter. 

(b)  Pressure  must  be  maintained  for 
30  seconds  and  sufficiently  longer  to  in¬ 
sure  complete  expansion.  Any  internal 
pressure  applied  after  heat-treatment 
and  previous  to  the  official  test  must  not 
exceed  90  percent  of  the  test  pressure. 
If,  due  to  failure  of  the  test  apparatus, 
the  test  pressure  cannot  be  maintained, 
the  test  may  be  repeated  at  a  pressure 
increased  by  10  percent  or  100  pounds 
per  square  inch,  whichever  is  the  lower. 

(c)  Permanent  volumetric  expansion 
must  not  exceed  10  percent  of  total  volu¬ 
metric  expansion  at  test  pressure. 

(d)  Each  container  must  be  tested  to 
at  least  2  times  service  pressure. 

§  78.58-15  Burst  test. 

(a)  One  container  taken  at  random 
out  of  200  or  less  shall  be  hydrostatically 
tested  to  destruction.  Rupture  pressure 
shall  be  Included  as  part  of  the  inspec¬ 
tor’s  report. 

§  78.58—16  Flattening  test. 

(a)  Flattening  test  for  spheres.  At 
the  weld  between  parallel  steel  plates  on 
a  press  with  welded  seam  at  right  angles 
to  the  plates,  test  one  sphere  taken  at 
random  out  of  each  lot  of  200  or  less  after 
hydrostatic  test.  Any  projecting  appur¬ 
tenances  may  be  cut  off  (by  mechanical 
means  only)  prior  to  crushing. 

(b)  Flattening  test  for  cylinders.  Be¬ 
tween  knife  edges,  wedge  shaped.  60* 
angle,  rounded  to  inch  radius;  test 
one  cylinder  taken  at  random  out  of  eac^ 
lot  of  200  or  less,  after  hydrostatic  test. 

§  78.58—17  Radiographic  inspection. 

(a)  Required  on  all  welded  joints 
which  are  subjected  to  internal  pressure, 
except  that  at  the  discretion  of  the  dis¬ 
interested  inspector,  openings  less  than 
25  percent  of  the  si^ere  diameter  need 
not  be  subjected  to  radiographic  inspec¬ 
tion.  Evidence  of  any  defects  likely  to 


seriously  weaken  the  container  shall  be 
cause  for  rejection. 

§  78.58—18  Physical  test  and  specimens 
for  spheres  and  cylinders. 

(a) '  Physical  test  for  spheres.  Re¬ 
quired  on  2  specimens  cut  from  fiat  rep¬ 
resentative  sample  plate  of  the  same  heat 
taken  at  random  from  the  steel  used  to 
produce  the  sphere.  This  fiat  steel  from 
which  the  2  specimens  are  to  be  cut  must 
receive  the  same  heat-treatment  as  the 
spheres  themselves.  Sample  plates  to  be 
taken  for  each  lot  of  200  or  less  spheres. 

(b)  Specimens  for  spheres.  Speci¬ 
mens  must  be  gauge  length  2  inches 
with  width  not  over  inches:  Pro¬ 
vided.  That  gauge  lengih  at  least  24 
times  thickness  with  width  not  over  6 
times  thickness  is  authorized  when  wall 
of  sphere  is  not  over  ^6  inch  thick. 

(c)  Physical  test  for  cylinders.  Re¬ 
quired  on  2  specimens  cut  from  1  cylin¬ 
der  taken  at  random  out  of  each  lot  of 
200  or  less. 

(d)  Specimens  for  cylinders.  Speci¬ 
mens  must  be  gauge  length  8  inches 
with  width  not  over  inches;  or  gauge 
length  2  inches  with  width  not  over 
inches:  Provided.  That  gauge  length  at 
least  24  times  thickness  with  width  not 
over  6  times  thickness  is  authorized  when 
cylinder  wall  is  not  over  inch  thick. 
The  specimen,  exclusive  of  grip  ends, 
must  not  be  fiattened.  Grip  ends  may 
be  flattened  to  vdthin  1  inch  of  each  end 
of  the  reduced  section.  Heating  of  spec¬ 
imen  for  any  purpose  is  not  authorized. 

(e)  The  yield  strength  in  tension  shall 
be  the  stress  corresponding  to  a  per¬ 
manent  strain  of  0.2  percent  of  the 
gauge  lei^h. 

(1)  The  yield  strength  shall  be  deter¬ 
mined  by  either  the  “offset”  method  or 
the  “extension  under  load”  method  as 
prescribed  in  ASTM  Standard  E8-67T. 

(2)  In  using  the  “extension  under 
load”  method,  the  total  strain  (or  “ex¬ 
tension  imder  load”)  corresponding  to 
the  stress  at  which  the  0.2  percent  per¬ 
manent  strain  occurs  may  be  determined 
with  sufficient  accuracy  by  calculating 
the  elastic  extension  of  the  gauge  length 
under  appropriate  load  and  adding 
thereto  0.2  percent  of  the  gauge  length. 
Elastic  extension  calculations  shall  be 
based  on  an  elastic  modulus  of  30,000,000. 
In  the  event  of  controversy,  the  entire 
stress-strain  diagram  shall  be  plotted 
and  the  yield  strength  determined  from 
the  0.2  percent  offset. 

(3)  For  the  purpose  of  strain  meas¬ 
urement.  the  initial  stoain  shall  be  set 
while  the  specimen  is  under  a  stress  of 
12.000  pounds  per  square  inch,  the  strain 
indicator  reading  being  set  at  the  calcu¬ 
lated  corresponding  strain. 

(4)  Cross-head  speed  of  the  testing 
machine  shall  not  exceed  Va  inch  per 
minute  during  yield  strength  determina¬ 
tion. 

§  78.58—19  Acceptable  results  for  physi¬ 
cal,  flattening,  and  burst  tests. 

(a)  Elongation  at  least  20  percent  for 
2-inch  gauge  length  or  10  percent  in 
other  cases. 

(b)  Flattening  required  to  50  percent 
of  the  original  outside  diameter  without 
cracking. 

(c)  Burst  pressure  shall  be  at  least  3 
times  service  pressure. 


§  78.58—20  Rejected  containers. 

(a)  Reheat-treatment  authorized;  sub¬ 
sequent  thereto,  acceptable  containers 
must  pass  all  prescribed  tests.  Repair 
of  welded  seams  by  welding  prior  to 
reheat-treatment  authorized. 

§  78.58-21  Marking. 

(a)  Marking  on  each  container  by 
stamping  plainly  and  permanently  only 
on  a  permanent  attachment  or  on  a 
metal  nameplate  permanently  secured  to 
the  container  by  means  other  than  soft 
solder,  as  follows: 

(1)  KXMDA  followed  by  the  service 
pressure  (for  example,  ICC-4DA900). 

(2)  A  serial  ^  number  and  an  identify¬ 
ing  symbol  (letters) ;  location  of  number 
to  be  just  below  the  ICC  mark;  location  * 
of  symbol  to  be  just  below  the  number. 
The  syrmbols  and  numbers  must  be  those 
of  purchaser,  user,  or  maker.  The  sym¬ 
bol  must  be  registered  with  the  Bureau 
of  Explosives;  duplications  unauthorized. 

(3)  Inspector’s  official  mark,  near  se¬ 
rial  number,  date  of  test  (such  as  8-50 
for  August  1950) ,  so  placed  that  dates  of 
subsequent  tests  can  be  easily  added. 

§  78.58—22  Size  of  marlu. 

(a)  Of  sufficient  size  to  be  legible. 

§  78.58-23  Inspector**  report. 

(a)  Required  to  be  clear,  legible,  and 
in  the  following  form: 

(Place) _ _ 

(Date) . 

Gas _ 

(Spheres-cylinders) 


Manufactured  for _ Company. 

Location  at _ 

Blanufactured  by _ _ _ Company. 

Location  at _ _ _ 

Consigned  to  Company. 

Location  at _ _ _ _ _ 

Quantity _ 


Size - inches  outside  diameter  by _ 

inches  long. 

Marks  stamped  into  the _ 

(Shoulder-metal  plate,  I  78.58-31.) 

Specification  IOC _ - _ 

Serial  ntunbers _ to _ inclusive. 

Inspector’s  mark _ 

Identifying  symbol. (registered) _ 

Test  date _ 

Tare  we^^hts  (yes  or  no)  _ 

Other  marks  (if  any)  _ 

These  containers  were  made  by  process  of 


The  material  used  was  identified  by  the 

following _ 

(Heat-purchfwe  orAer) 

numbers  _ 

,  The  material  used  was  verified  as  to  chem¬ 
ical  analysis  and  record  thereof  is  attached 

hereto.  The  heat  numbers _ 

(Were — ^were  not) 

marked  on  the  material. 

AU  material,  such  as  plates,  billets  and 
seamless  tubing,  was  inspected  and  each  con- 


1  Lot  niunbers  not  over  600  cylinders  in 
each  lot,  authorized  for  cylinders  not  ovw  a 
Inches  outside  diameter  and  for  cylindOT 
over  2  inches  outside  diameter  when 
voliunetrlc  capacity  does  not  exceed  60  cubic 
inches. 

s  Symbol  in  front  or  following  the 
with  ample  space  between  is  also  authorized- 
other  variation  In  location  authorized  oniy 
when  necessitated  by  lack  of  space. 

Example: 

ICC-4DA900 

1234 

XY 
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Hydrostatic  teats,  flattening  tests,  tensile  g  78.59  Specification  8;  steel  cylinders 
ats  of  material,  and  other  as  pre-  approved  porous  filling  for 

xlbed  In  specification  No.  ICC-4DA  were  acetylene.  * 

Lade  In  the  presence  of  the  Inspector  and  ^ 

1  material  and  containers  accepted  were  §  78.59—1  Comidiance. 

>imd  to  be  in  compliance  with  the  require-  .  .  Reoulred  in  all  details 
tenU  of  that  specification.  Records  thereof  ttcquireo  in  au  aetaus. 

re  atta^ed  hwto.  g  78Ji9-2  Type  and  service  pressure. 

I  hereby  certify  that  all  of  these  containers  ^ 

roved  satisfactory  In  every  way  and  comply  (a)  Type.  Seamless  except  that  the 
1th  the  requirements  of  Interstate  Com-  following  is  authorized:  Longitudinal 
lerce  Commission  specification  No.  4DA  ox-  seam  if  forge  lap  welded;  attachment  of 
spt  as  follows:  heads  by  welding  or  by  brazing  by  dip- 

rceptions^^^™_ -  pjjjg  process;  welded  circumferential 

body  seam  if  cylinder  has  no  longitu¬ 
dinal  seam. 

(b)  Service  pressure.'  250  pounds  per 
square  inch. 

§  78.59—3  Inspection  by  whom  and 
where. 

(a)  By  competent  and  disinterested 
inspectors  except  that  for  cylinders 
made  in  the  United  States  of  America 
interested  inspectors  are  also  author¬ 
ized;  chemical  analyses  and  tests,  as 
specified,  to  be  made  within  limits  of  the 
United  States. 

(b)  Duties  of  shell  inspector: 

(1)  Inspect  all  material  and  reject 
any  not  complying  with  requirements; 
for  cylinders  made  by  billet  piercing 
process,  billets  to  be  inspected  after  nick 
and  cold  break. 

(2)  Require  certified  chemical  anal¬ 
yses  of  st^  used,  signed  by  manufac¬ 
turer  thereof;  also  verify  by  check 
analyses  of  samples  taken  from  each 
heat  or  from  1  out  of  each  lot  of  200  or 
less  plates,  shells,  or  tubes  used. 

(3)  Verify  compliance  of  cylinder 
shells  with  all  shell  requirements;  in¬ 
spect  inside  before  closing  in  both  ends; 
verify  heat  treatment  as  proper;  obtain 
all  samples  for  all  tests  and  for  check 
analyses;  witness  all  tests;  verify 
threads  by  gauge;  report  volumetric  ca¬ 
pacity  and  minimum  thickness  of  wall 
noted. 

(4)  Prepare  report  on  manufacture  of 
steel  shells  in  form  prescribed  in  §  78.59- 
20  (a).  Furnish  one  copy  to  manufac¬ 
turer  and  three  copies  to  the  company 
that  is  to  complete  the  cylinders. 

(c)  Duties  of  inspector  of  completed 
cylinders:  Determine  porosity  of  filling 
and  tare  weights;  verify  compliance  of 
marking  with  prescribed  requirements; 
obtain  necessary  copies  of  steel  shell  re¬ 
ports  prescribed  in  paragraph  (b)  of  this 
section;  render  complete  reports,  as 
prescribed  in  §  78.59-20  to  the  purchaser 
to  the  Bureau  of  Explosives,  and  to  the 
company  that  has  completed  the  manu¬ 
facture  of  the  cylinders. 

§  78.59-4  Steel. 

(a)  Open-hearth,  electric  or  basic 
oxygen  process  steel  of  uniform  quality. 
Content  percent  for  the  following  not 
over:  carbon,  0.25;  phosphorus.  0.045; 
sulphur.  0.050. 

§  78.59—5  Identification  of  steel. 

(a)  Required;  any  suitable  method 
except  that  plates  and  billets  for  hot- 
drawn  cylinders  shall  be  marked  with 
heat  number. 


was  inspected  both  before  and  after 
plying  In  the  ends;  aU  that  was  aoeepted  was 
foimd  free  from  seems,  cracks,  laminations, 
and  other  defects  which  might  prove  in¬ 
jurious  to  the  strength  of  the  container.  The 
processes  of  manufacture  and  heat  treatment 
of  containers  were  supervised  and  found  to 
be  efficient  and  satisfactory. 

The  container  walls  were  measiired  and 

the  thickness  noted  was _ _ 

lacb.  The  outside  diameter  was  determined 

bj  a  close  approximation  to  be _ 

Inches.  The  wall  stress  was  calculated  to 

be _ pounds  per  square  Inch  under  an 

Internal  presstire  of  - - -  pounds  per 

iquare  Inch. 


(Place) 

(Date) 


KBCOBO  or  trttrutr.At.  SWALTCtlS  OT  StATEBIAL  VOB  OOMTAIWSBS 

_ _ to  ....... _ inclusive. 

_ _ _  Inches  outside  diameter  by _ ... _ _ _ _  inches  long. 

_ _ _ Company. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Company. 

Non:  Any  omission  of  analyses  by  heats,  if  authorized,  must  be  accounted  for  by  notation 
hereon  reading,  **The  prescribed  certificate  of  the  numufacturer  of  material  has  been 
iseured,  found  satisfactory,  and  placed  on  file,**  or  by  attaching  a  copy  of  the  certificate. 


Nombered 


The  analyses  were  made  by 


(Signed) 

(Place) 

(Date) 


Numbered 


inclusive. 


inches  outside  diameter  by 


(Signed)  . — 

(Place)  .. 
(Date)  _ 

BXOOHO  or  HTOBOSTanC  TOTS  ON  CONTAINZBS 


Numbered 


incltxslve. 


inches  outside  diameter  by 


namben 
of  containers 
he  ed  airanxed 
nnmcrically 


Percent  ratio  of 
permanent  ex¬ 
pansion  to  total 
expansion  * 


Actual  test 
messore 
(pounds  per 
square  inicb) 


Total  expan¬ 
sion  (cubic 
oentlmeters)* 


Permanent  ex¬ 
pansion  (cubic 
centimeters)* 


Volumetric 

espadty 


Tare  weight 
(poimdi)* 


,,  ucu  ■pecincaaona  require  leai  lor  oniy  i  wi  wcu  loi  icon  cwuuuucis,  wmw 

necx  on  the  others  must  be  indicated  by  a  notation  hereon  reading  “Each  container  was  subjected 

“.•.{•reMure  of _ pounds  per  square  inch  and  showed  no  defect.** 

tests  are  made  by  a  method  Involving  the  measurement  of  the  amount  of  liquid  forced 
m.k  rontainer  by  the  test  pressure,  then  the  basic  data,  on  which  the  calculations  are  made, 
as  the  pump  factors,  temperature  of  liquid,  coefficient  of  compressibility  of  liquid,  etc.,  must 
•*•0  be  given. 

Do  not  include  removable  cap  but  state  whether  with  or  without  valve.  These  weights  must 
**  ‘wurate  to  a  tolerance  of  1  percent.  „ 

(Signed)  - 


*  Servloe  pressure  limits  the  use  of  the  cyl¬ 
inder  to  360  pounds  per  square  inch  at  70*  P. 


Pleat 

Containers  represented 

Chemical  analysis 

Ko. 

No. 

No. 

(Serial  Nos.) 

0 

P 

8 

Si 

Mn 

N1 

Or 

/ 

. . 

Test 

No. 

Containers  repre¬ 
sented  by  test  (kerial 
Nos.) 

Yield  strength 
(pounds  per 
square  indi) 

Tensile 
strength 
(pounds  per 
square  indi) 

Elongation 
(percent  in 

8  inches) 

Reduction  of 
area  (percent) 

Flattening  test 

_ _ 

_ 
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RULES  AND  REGULATIONS 


§  78.59-6  Defects. 

(a)  Material  with  seams,  cracks,  lam. 
inations,  or  other  injurious  defects,  not 
authorized. 

§  78.59—7  Manafacture. 

(a)  By  best  appliances  and  methods: 
dirt  and  scale  to  be  removed  as  necessary 
to  afford  proper  inspection;  no  defect 
acceptable  that  is  likely  to  weaken  the 
finished  cylinder  appreciably;  reason¬ 
ably  smooth  and  uniform  surface  finish 
required. 

§  78.59-8  Exposed  bottom  welds. 

(a)  Exposed  bottom  welds  on  cylin* 
ders  over  18"  long  must  be  protect^  by 
footrings. 

§  78.59—9  Heat  treatment. 

(a)  Body  and  heads  formed  by  draw¬ 
ing  or  pressing  must  be  uniformly  and 
properly  heat  treated  prior  to  tests. 

§  78.59—10  Openings. 

(a)  Standard  taper  pipe  thresids  re¬ 
quired;  length  not  less  than  as  specified 
for  American  Standard  pipe  threads; 
tapped  to  gauge;  clean  cut,  even,  and 
without  checks. 

§  78.59—11  Safety  devices  and  protec¬ 
tion  for  valves,  safety  devices,  and 
other  connections. 

(a)  If  applied  must  be  as  required  by 
the  Interstate  Commerce  Commission’s 
regulations  that  apply.  (See  S§  73.34 
(f)  and  73.301  (i)  of  this  chapter.) 

§  78.59—12  Hydrostatic  test. 

(a)  By  water  jacket,  or  other  suitable 
method,  operated  so  as  to  obtain  ac¬ 
curate  data.  Pressure  gauge  must  per¬ 
mit  reading  to  acciuucy  of  1  percent. 
EIxpansion  gauge  must  permit  reading 
of  total  expansion  to  accuracy  either  of 
1  percent  or  0.1  cubic  centimeter. 

(b)  Pressure' must  be  maintained  for 
30  seconds  and  sufficiently  longer  to  in¬ 
sure  complete  expansion.  Any  internal 
pressure  applied  after  heat-treatment 
and  previous  to  the  official  test  must  not 
exceed  90  percent  of  the  test  pressure. 

(c)  Permanent  volumetric  expansion 
must  not  exceed  10  percent  of  total  volu¬ 
metric  expansion  at  test  pressure. 

(d)  One  cylinder  out  of  each  lot  of 
200  or  less  must  be  hydrostaticaUy  tested 
to  at  least  750  pounds  per  square  inch. 
Cylinders  not  so  tested  must  be  exam¬ 
ined  under  pressure  of  between  500  and 
600  pounds  per  square  inch  and  show 
no  defect.'  If  hydrostatically  tested  cyl¬ 
inder  fails,  each  cylinder  in  the  lot  may 
be  hydrostatically  tested  and  those  pass¬ 
ing  are  acceptable. 

§  78.59—13  Leakage  test. 

(a)  By  interior  air  or  gas  pressure 
not  less  than  the  service  pressure: 
leakers  must  be  rejected.  Required  only 
for  cylinders  with  bottoms  closed  in  by 
spinning. 

§  78.59—14  Physical  test. 

(a)  Required  on  2  specimens  cut 
longitudinidly  from  1  cylinder  or  part 
thereof  taken  at  random  out  of  each 
lot  of  200  or  less,  after  heat  treatment. 

(b)  Specimens  must  be;  Gauge  length 
8"  with  width  not  over  1%";  or,  gauge 


length  2"  with  width  not  over  1^":  Pro¬ 
vided.  That  gauge  length  at  least  24 
times  thickness  with  width  not  over  6 
times  thickness  is  authorized  when  cyl¬ 
inder  wall  is  not  over  thick. 

(c)  The  srield  strength  in  tension  shall 
be  the  stress  corresponding  to  a  perma¬ 
nent  strain  of  0.2  percent  of  the  gauge . 
length. 

(1)  The  srield  strength  shall  be  deter¬ 
mined  by  either  the  “offset”  method  or 
the  “extension  imder  load”  method  as 
prescribed  in  ASTM  Standard  E8-57T. 

(2)  In  using  the  “extension  imder 
load”  method,  the  total  strain  (or  "ex¬ 
tension  under  load”)  corresponding  to 
the  stress  at  which  the  0.2  percent  per¬ 
manent  strain  occurs  may  be  determined 
with  sufficient  accuracy  by  calculating 
the  elastic  extension  of  the  gauge  length 
under  appropriate  load  and  adding 
thereto  0.2  percent  of  the  gauge  length. 
Elastic  extension  calculations  shall  be 
based  on  an  elastic  modulus  of  30,000,- 
000.  In  the  event  of  controversy,  the 
entire  stress-strain  diagram  shall  be 
plotted  and  the  sdeld  strength  deter¬ 
mined  from  the  0.2  offset. 

(3)  For  the  purpose  of  strain  meas¬ 
urement,  the  initial  strain  shaU  be  set 
while  the  specimen  is  under  a  stress  of 
12,000  pounds  per  square  inch,  the  strain 
indicator  reading  being  set  at  the  cal¬ 
culated  corresponding  strain. 

(4)  CTross-head  speed  of  the  testing 
machine  shall  not  exceed  ^  inch  per 
minute  during  srield  strength  deter¬ 
mination. 

(d)  Yield  strength  shall  not  exceed  73 
percent  of  tensile  strength.  Elongation 
must  be  at  least  40  percent  in  2  inch 
or  20  percent  in  other  cases. 

§  78.59—15  '  Rejected  cylinders. 

(a)  Reheat  treatment  authorized;  sub¬ 
sequent  thereto,  acceptable  cylinders 
must  pass  all  prescribed  tests.  Repair  by 
weldi^  is  authorized. 

§  78.59—16  Porous  filling. 

(a)  Cylinders  must  be  filled  with  an 
approved  porous  material  of  such  struc¬ 
ture  that  it  will  not  disintegrate  or  sag 
when  wet  with  solvent  or  when  subjected 
to  normal  service.  The  porous  filling 
material  shall  be  uniform  in  quality  and 
free  of  voids,  except  that  a  weU  drilled 
into  the  filling  material  beneath  the 
valve  is  authorized:  Provided,  That  such 
a  well  be  filled  with  a  material  of  such 
type  that  the  functions  of  the  filling 
material  are  not  impaired.  Overall 
shrinkage  of  the  filling  material  is  au¬ 
thorized,  provided  the  total  clearance 
between  the  cylinder  shell  and  filling 
material,  after  solvent  has  been  added, 
does  not  exceed  of  1  perc^t  of  the 
respective  diameter  or  length  but  in  no 
case  to  exceed  Ys  inch  measured  dia¬ 
metrically  and  longitudinally  and  that 
such  clearances  do  not  impair  the  func¬ 
tions  of  the  filling  material.  In  all 
cases,  the  filling  material  as  installed 
in.  the  cylinder  must  be  approved  by  the 
Bureau  of  Explosives. 

(b)  Porosity  of  filling  to  be  80  percent 
or  less  except  that  filling  with  a  porosity 
in  excess  of  80  percent  but  not  in  excess 
of  92  percent,  may  be  used  when  tested 
with  satisfactory  results  under  the  su¬ 
pervision  of  the  Bureau  of  Explosives. 


When  the  porous  mass  has  a  porosity  in 
excess  of  80  percent  but  not  in  excess  of 
83  percent,  the  pores  shall  be  uniform 
and  shaU  not  be  visible  at  a  magnifica¬ 
tion  of  200  diameters.  When  the  porous 
mass  has  a  porosity  in  excess  of  83  per¬ 
cent  but  not  in  excess  of  92  percent,  the 
pores  shall  be  uniform  and  shall  not  be 
visible  at  a  magnification  of  500  diam¬ 
eters.  A  cylinder  taken  at  random  from 
a  lot  of  200  or  less  must  be  tested  for 
porosity  providing  the  porosity  of  each 
cylinder  is  not  known.  Should  test  cyl¬ 
inders  fail,  test  of  each  cylinder  of  the 
lot  is  authorized,  cylinders  passing  the 
test  to  be  acceptable. 

(c)  For  filling  that  is  molded  and 
dried  before  insertion  in  cylinders,  poros¬ 
ity  test  may  be  made  on  sample  block 
taken  at  random  from  material  to  be 
used. 

(d)  The  porosity  of  the  filling  mate¬ 
rial  shall  be  determined;  the  amount  of 
solvent  at  70*  F.  for  a  cylinder: 

(1)  Having  shell  volumetric  capacity 
above  20  pounds  water  capacity  (nomi¬ 
nal)  shall  not  exceed  the  following: 

Maximum  acetone 
solvent  percent 
shell  capacity 

Percent  porosity  of  filler:  by  volume 


90  to  92 _  48.4 

87  to  90 _  42.0 

88  to  87 _  40.0 

80  to  83 _  88.8 

76  to  80 _  86.2 

70  to  76 _  88.8 

66  to  70 _  81.4 


(2)  Having  volumetric  capacity  of  20 
pounds  or  less  water  capacity  (nominal), 
shall  not  exceed  the  following: 

Maximum  acetone 
Percent  poroelty  solvent  percent  sMU 

of  fiUer:  capacity  by  volume 

90  to  92 _  41.8 

83  to  90 _  88.6 

80  to  83 _  87.1 

76  to  80 _  84.8 

70  to  76 _  82.6 

66  to  70 _  80.2 

§  78.59—17  Tare 

(a)  Tare  weight  referred  to  in  SS  78.- 
59-1  to  78.59-21  shall  be  the  combined 
weight  of  cylinder  proper,  porous  filling, 
valve,  and  solvent,  but  without  remov¬ 
able  cap. 

§  78.59—18  Marking. 

(a)  Marking  on  each  cylinder  by 
stamping  plainly  and  permanently  on  or 
near  the  shoulder,  tap  head,  neck  or 
valve  protection  collar  which  is  perma¬ 
nently  attached  to  the  cylinder  and 
forming  int^al  part  thereof,  as  follows: 

(1)  ICC-8. 

(2)  A  serial  number  and  an  identify* 
ing  ssnnbol  (letters)  grouped  *  above  or 
below  the  ICC  mark.  The  sjrmbol  and 
numbers  must  be  those  of  purchaser, 
user,  or  maker.  The  symbol  must  be 
registered  with  the  Bureau  of  Explo¬ 
sives;  duplications  unauthorized. 

(8)  Date  of  test  (such  as  5-50  for  May 
1950) .  so  placed  that  dates  of  subsequent 
tests  can  be  easily  added. 


*V8a*latlon  In  location  authorized  only 
when  necessitated  by  lack  of  space. 
Example: 

100-8 

1234 

XT 
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The  tare  weight  of  each  cylinder  waa  de¬ 
termined  end  e  record  thereof  ia  attached 
hereto. 

Bach  cylinder  haa  been  equipped  with 
safety  devloee _ _ _ _ 


A  certmed  report  of  manufacture  and 
test  of  the  steel  shells  la  attached  hereto. 

I  hereby  oertlfy  that,  subject  to  the  ac¬ 
ceptability  at  the  reporte  covering  the  steel 
sheila,  an  of  these  cylinders  proved  eatlafao- 
tory  In  .every  way  and  comply  with  the  re¬ 
quirements  of  the  Interstate  Commerce  Com¬ 
mission  speclfloatlon  No.  8. 

Signed _ 

(Inspector) 

§  78.59—21  Additional  type. 

(a)  For  seamless  cylinders,  contracted 
for  by  the  United  States  Navy  or  United 
States  Coast  Guard,  made  of  steel  com- 
merically  known  as  4130X  the  prescribed 
limitations  of  carbon  content,  jri^d 
point,  and  elongation  of  steel  axe  hereby 
waived  provided  the  cylinders  otherwise 
comply  with  S9  78.59-1  to  78.59-20  and 
the  following  conditions: 

(b)  The  following  chemical  analysis  is 
'  authorized.  (See  Note  1.) 

Designation:  4130X  (pereent) 

Carbon _ 0JK/0J85 

Manganese _ 0.40/0iM 

Phosphorus _ 0.04  max. 

Snlphiur _ _ _ 0.05  max. 

SlUcon _ 0.a0/0J85 

Ohrotnlxim _ _ _ 0.80/1.10 

Molybdenum _  0.15/0A5 

Zirconium _ 

Nickel _ 

Non  1:  A  heat  of  steel  made  under  the 
above  specification,  check  chemical  analysis 
of  which  Is  slightly  out  of  the  specified 
range,  is  acceptable.  If  satisfactory  In  all 
other  respects,  provided  the  tolerances  pub¬ 
lished  by  the  American  Iron  and  Steel  In¬ 
stitute  in  Table  6-4  of  “Supplementary  In¬ 
formation  July  1958,  Alloy  Steel:  Seml-fin- 
Ished,  Hot  Rolled  and  Cold  Finished  Bars, 
July  1055,**  are  not  exceeded;  or  provided 
the  variation  In  chemical  analy^  Is  approved 
by  the  Bureau  of  Explosives. 

(c)  Minimum  wall  thickn^  must  be 
such  that  the  wall  stress  imder  interior 
pressure  of  1,000  pounds  per  square  inch 
will  not  exceed  18,000  pounds  per  square 
inch  when  calculated  by  the  formu]^: 


RULES  AND  REGULATIONS 

'  .  P(lfiD»+0.4d») 

D*-d» 

Where 

S=wall  stress  In  pounds  per  square  Inch; 
PsslfiOO  pounds  per  square  inch; 
D=outslde  diameter  In  inches; 
dslnside  diameter  in  Inches. 

(d)  The  elongation  of  the  steel  must 
be  at  least  20  percent  in  2  inches. 

(e)  The  test  pressure  under  §  78.59-12 
must  be  at  least  1,000  poimds  per  square 
inch. 

(f)  Flattening  test:  Between  knife 
edges,  wedge  shaped,  60*  angle,  rounded 
to  inch  radius;  test  1  cylinder*  taken 
at  random  out  of  each  lot  of  200  or  less, 
after  hydrostatic  test.  The  cylinders 
must  pass  test  without  crackW  to  6 
times  wall  thickness. 

(g)  Reports  of  manufactiure  and  tests 
of  the  cylinder  shells  must  include  the 
following  additional  information:  Chem¬ 
ical  analysis  data  on  manganese,  chro¬ 
mium,  molybdenum,  and  other  alloy  ma¬ 
terials  present,  if  any;  definite  statement 
as  to  the  heat-treatment  used. 

§  78.60  Specification  SAL;  steri  cylin- 
dov  with  approved  ptwous  filling  for 
acetjdene. 

§'78.60—1  0>mpliance. 

(a)  Required  in  all  details. 

§  78.60-2  Type  and  service  preMure. 

(a)  7*ppe.  Seamless  except  that  the 
following  is  authorized:  Attachment  of 
heads  by  welding  or  by  brazing  by  dip¬ 
ping  process:  welded  circumferential 
body  seam.  Longitudinal  seams  not  au¬ 
thorized. 

(b)  Service  pressure.*  250  pounds  per 
square  inch. 

a  For  lots  of  30  or  less,  physical  and  flatten¬ 
ing  tests  are  authorized  to  be  made  on  a  ring 
at  least  8  Inches  long  cut  from  each  cylinder 
and  subjected  to  i  ame  heat  treatment  as  the 
finished  cylinder. 

‘Service  pressure  limits  the  use  of  the 
cylinder  to  250  pounds  per  square  Inch  at 
70*  F. 


§  78.60-3  Inspecticm  by  whom  and 
where. 

(a)  By  competent  and  disinterested 
inspectors  except  that  for  cylinders 
made  in  the  United  States  of  Amer¬ 
ica  interested  in^;)ectors  are  also  au¬ 
thorized;  chemical  analyses  and  tests, 
as  specified,  to  be  made  within  limits  of 
the  United  States. 

(b)  Duties  of  shell  inspector.  Inspect 
all  material  and  reject  any  not  comply, 
ing  with  requirements;  for  cylinders 
made  by  billet  piercing  process,  billets 
to  be  inspected  after  nick  and  cold 
break. 

(1)  Require  certified  chemical  anal¬ 
yses  of  steel  used,  signed  by  manufac- 
tmer  thereof;  also  verify  by  check 
analyses  of -samples  taken  from  each 
heat  or  from  1  out  of  each  lot  of  200  or 
less  plates,  shells,  or  tubes  used. 

(2)  Verify  compliance  of  cylinder 
shells  with  all  shell  requirements;  in¬ 
spect  inside  before  closing  in  both  ends; 
verify  heat  treatment  as  proper;  obtain 
all  samples  for  all  tests  and  for  check 
analyses;  witness  all  tests;  verify  threads 
by  gauge;  report  volumetric  capacity  and 
minimum  thickness  of  wall  noted. 

(3)  Report  percentage  of  each  speci¬ 
fied  alloying  element  in  the  steel.  Pre¬ 
pare  report  on  manufacture  of  steel 
shells  in  form  prescribed  in  9  78.60-24 
(a) .  Furnish  one  copy  to  manufacturer 
and  three  copies  to  the  company  that  is 
to  complete  the  cylinders. 

(c)  Duties  of  inspector  of  completed 
cylinders.  Determine  porosity  of  filling 
and  tare  weights;  verify  compliance  of 
marking  with  prescribed  requirements; 
obtain  necessary  copies  of  steel  shell  re¬ 
ports  prescribed  In  paragraph  (b)  of  this 
sectian;  render  complete  reports,  as  pre¬ 
scribed  in  I  78.60-24,  to  the  purchaser,  to 
the  Bureau  of  Explosives,  and  to  the 
company  that  has  c(unpleted  the  manu¬ 
facture  of  the  cylinders. 

§  78.60—4  Awthorized  ated. 

(a)  Open  hearth  or  electric  steel  of 
uniform  quality.  The  following  chemical 
analyses  are  authorized.  See  footnote  1 
of  table. 
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Tabu  I— AxmoBmo  Matbbials 


Obamloal  analysto— limits  in  percent 

in6*« 

HIS** 

MAY** 

NAX*« 

OOR*« 

narhnn.  ..  _ 

o.i<vo.ao. 

0.19  maxlmom.. 
QiaioM _ 

0.12  maximom.. 
QM/IM . 

0.20  maximum.. 
0.45/0.76 . 

0.12  maximum.. 
0.20/0.60... . 

1.10/l.M _ 

0.045  maxfannm. 
0.06  maxlmnm. . 
n.t6/n.B5 _ 

0.00/0.19 _ 

0.12  maximom.. 
0.06  maximom.. 
0.10/0.60 . 

0.046  maxlmom. 
0.06  maximum.. 
0.60/0.00. . 

0.07/0.16. . 

0.06  maximum.. 
0.25/0.75 . 

RnlfhV.  _  __  _ _ 

0.05  maximom.  . 
0.16  maximom.. 

flfllnnn  _ 

0.40/1.00 . 

0.46/0.70. . 

0.60A.26 . 

0.08/0.18 

0.06/0.25 . 

n.4R/n-75 

0.60/1.00  _ 

0.05  maximum.. 
0.26/0.66 . 

0.40  maxlmom.. 

o.w^An _ 

0.20/0.60 _ 

0.12/0.27 _ 

Heat  treatment  ao> 
thorleed. 

Maximum  stress - 

(1) 

(») _ 

(*) _ 

(») . 

(») . 

36,000 . 

36,000 . 

36,000 . 

35,000 . 

36,000  . 

80X»« 

4017** 

OTY*« 

KDT*«‘» 

YOL**** 

OLX-60-W  * « » 

0.90  maxlmom.. 
o.AO/i.ao _ 

0.13/0.20 . 

0.16  maximom.. 
0.eOA.40 . 

0.12  maximum.. 
0.60A.00 . 

0.15  maximom.. 
0.30/0.60 . 

0.10/OJO. 

O.50A.0O. 

0.04  maximum. 
0.06  maxlmom. 
0.10  maxlmom. 

0.010/0.040. 

(3). 

35,000. 

0.76/1.10. . 

0.040  maximom. 

OSM  maxlmom. 
0.045  maximom. 
n.i5/n.an 

0.00/0.135 . 

O.O40  maximum. 
0.060  maximum. 

0.04  maximum.. 
0.05  maximum.. 

0.040  maximom. 
0.26/0A5 _ 

0.040  maximum. 
0.10  maximom. . 

Rlliivwi 

n  i.s/n.m 

n.isynaK 

0.2.5/0.36  _ 

0.10/0..30 _ 

MlnV«1  _ _ 

0.80A.20 . 

1.60/2.00 . 

nai/n.m 

0.30/0.70 . 

0.50  A  .00 . 

0.76A.25 . 

Heat  treatment  an- 
tborlzed. 

(1) 

(*> 

(•)  _  __ 

(•) . . 

(•) _ 

.v,nnn 

.36,000 

35,000 . 

35,000 . 

36,000 _ 

>  A  heat  of  steel  made  under  any  of  the  above  spedftcatlons. 
check  chc^cal  analysis  of  which  b  slisditly  out  of  the  specifled 
range,  is  acceptable,  if  satisbctory  in  all  other  respects,  provided 
the  tolerances  published  by  the  American  Iron  and  Steel  Insti¬ 
tute  in  Table  (1-4  of  "Supplementary  Information  July  1058, 
Alloy  Steel:  Semifinished;  Hot  Rolled  and  Cold  Finished  Bars, 
July  1065,"  are  not  exceeds,  or  provided  the  variation  in  chemi¬ 
cal  analysis  is  approved  by  the  Bureau  of  Explosives. 


t  This  designation  shaU  not  be  restrictive  and  the  commercial 
steel  is  limited  in  analysis  shown  in  the  table. 

>  Any  suitable  heat  treatment  in  excess  of  1,100*’  F.,  except 
that  liquid  quenching  is  not  permitted. 

*  Addition  of  other  elements  to  obtain  alloying  effect  is  not 
authorized. 

*  Ferritic  graiitalze  6  or  finer,  according  to  A8TM  E-112-68T. 

*  Only  fully  killed  steel  authorized. 


§  78.60-5  Identification  oC  steeL 

"  (a)  Required;  any  suitable  method  ex¬ 
cept  that  plates  and  billets  for  hot-drawn 
cylinders  shall  be  marked  with  heat 
number. 

§  78.60-6  Defects. 

(a)  Material  with  seams,  cracks,  lami¬ 
nations,  or  other  injurious  defects,  not 
authorized. 

§  78.60-7  Blanufacture. 

(a)  By  best  appliances  and  methods; 
dirt  and  scale  to  be  removed  as  necessary 
to  afford  proper  inspection;  no  defect  ac¬ 
ceptable  that  is  likely  to  weaken  the 
finished  cylinder  appreciably;  reasonably 
smooth  and  uniform  surface  finish  re¬ 
quired. 

§  78.60-8  Footrings. 

(a)  Exposed  bottom  welds  on  cylinders 
over  18"  long  must  be  protected  by  foot- 
rings. 

§  78.60-9  Welding  or  brazing. 

(a)  The  attachment  to  the  tops  or 
bottoms  only  of  cylinders  by  welding  or 
brazing  of  neckrings,  footrings,  handlers, 
bosses,  pads,  and  vsdve  protecting  rings 
is  authorized  provided  that  such' attach¬ 
ments  and  the  portion  of  the  container  to 
which  they  are  attached  are  made  of 
weldable  steel,  the  carbon  content  of 
which  must  not  exceed  0.25  percent. 

(b)  Heat  treatment  is  not  required 
after  welding  or  brazing  weldable  low 
carbon  parts  to  attachments,  specified 
m  paragraph  (a)  of  this  section,  of  simi¬ 
lar  material  which  have  been  previously 
welded  or  brazed  to  the  top  or  lX)ttom 
of  cylinders  and  properly  heat  treated, 
provided  such  subsequent  welding  or 


brazing  does  not  produce  a  temperature 
in  excess  of  400*  F.  in  any  part  of  the 
top  or  bottom  material. 

§  78.60—10  Wall  thickneM;  wall  stress. 

(a)  The  calculated  wall  stress  at  750 
pounds  per  square  inch  shall  not  exceed 
35,000  pounds  per  square  inch,  or  one- 
half  of  the  minimum  ultimate  strength 
of  the  steel  as  determined  in  §  78.60-16, 
whichever  value  is  the  smaller.  Meas¬ 
ured  wall  thickness  shall  not  include 
galvanizing  or  other  protective  coating. 

(1)  Calculation  of  wall  stress  must  be 
made  by  the  formula: 

,  „  F(lAD*+0.4d») 

»= - - 

where 

S=wall  stress  In  pounds  per  square  inch; 

P=760  pounds  per  square  Inch  (minimum 
test  pressure) ; 

D=out8ide  diameter  in  Inches; 

d=inside  diameter  in  inches. 

Either  D  or  d  must  be  calculated  from 
the  relation  D=d+2t,  where  f=mini- 
mum  wall  thickness. 

(2)  Cylinders  with  wall  thickness  less 
than  0.100  inch,  the  ratio  of  straight  side 
wall  length  to  outside  diameter  shall  not 
exceed  3.5. 

(3)  For  cylinders  having  outside 
diameter  over  5  inches,  the  minimum 
wall  thickness  shall  be  0.087  inch. 

§  78.60—11  Heat  treatment. 

(a)  Each  cylinder  must  be  uniformly 
and  properly  heat  treated,  prior  to  tests, 
by  any  suitable  method  in  excess  of  1100* 
F.  ^eat  treatment  must  be  accomplished 
after  all  forming  and  welding  operations, 
except  that  when  brazed  joints  are  used, 
heat  treatment  must  follow  any  forming 
and  welding  operations  but  may  be  done 


before,  during,  or  after  the  brazing  oper¬ 
ations.  Liqiuid  quenching  not  authorized. 

§  78.60—12  Openings. 

(a)  Standard  taper  pipe  threads  re¬ 
quired;  length  not  less  than  as  specified 
for  American  Standard  pipe  threads; 
tapped  to  gauge;  clean  cut,  even,  and 
without  checks. 

§  78.60-13  Safety  devices  and  protec¬ 
tion  for  valves,  safety  devices,  and 
odier  connections. 

(a)  If  applied  must  be  as  required  by 
the  Interstate  Commerce  Commission’s 
regulations  that  apply.  (See  §§  73.34(f) 
and  73.301(1)  of  this  chapter.) 

§  78.60-14  Hydrostatic  test. 

(a)  By  water  jacket,  or  other  suitable 
method,  operated  so  as  to  obtain  accurate 
data.  Pressure  gauge  must  permit  read¬ 
ing  to  accuracy  of  1  percent.  Expansion 
gauge  must  permit  reading  of  total  ex¬ 
pansion  to  accuracy  either  of  1  percent  or 
0.1  cubic  centimeter. 

(b)  Pressure  must  be  maintained  for 
30  seconds  and  sufficiently  longer  to  in¬ 
sure  complete  expansion.  Any  internal 
pressure  applied  after  heat-treatment 
and  previous  to  tiie  official  test  must 
not  exceed  90  percent  of  the  test  pres¬ 
sure. 

(c)  Permanent  volumetric  expansion 
must  not  exceed  10  percent  of  total 
volumetric  expansion  at  test  pressure. 

(d)  One  cylinder  out  of  each  lot  of  200 
or  less  must  be  hydrostatically  tested  to 
at  least  750  poimds  per  square  inch. 
Cylinders  not  so  tested  must  be  examined 
imder  pressmre  of  between  500  and  600 
poimds  per  square  inch  and  show  no 
defect.  If  hydrostatically  tested  cylinder 
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fails,  each  cylinder  in  the  lot  may  be 
hydrostatically  tested  and  those  passing 
are  acceptable. 

§  78.60-15  Leakage  teat. 

(a)  By  interior  air  or  gas  pressure  not 
less  than  the  service  pressure;  leakers 
must  be  rejected.  Required  only  for 
cylinders  with  bottoms  closed  in  by 
spinning. 

§  78.60—16  Physical  test. 

(a)  Required  on  2  specimens  cut  longi¬ 
tudinally  from  1  cylinder  or  part  thereof 
taken  at  random  out  of  each  lot  of  200 
or  less,  after  heat  treatment. 

(b)  Specimens  must  be:  Gauge  length 
8"  with  width  not  over  IW:  or,  gauge 
length  2"  with  vddth  not  over 
Provided,  That  gauge  length  at  lesist 
24  times  thickness  with  width  not  over 
6  times  thickness  is  authorized  when 
cylinder  wall  is  not  over  thick. 

(c)  The  yield  strength  in  tension  shall 
be  the  stress  corresponding  to  a  perma¬ 
nent  strain  of  0.2  percent  of  the  gauge 
length. 

(1)  The  yield  strength  shall  be  deter¬ 
mined  by  either  the  ‘‘offset*’  method  or 
the  “extension  under  load”  method  as 
prescribed  in  ASTM  Standard  E8-57T. 

(2)  In  using  the  “extension  under 
load"  method,  the  total  strain  (or  “ex¬ 
tension  under  load")  corresponding  to 
the  stress  at  which  the  0.2  percent  per¬ 
manent  strain  occurs  may  be  determined 
with  suffleient  accuracy  by  calculating 
the  elastic  extension  of  the  gauge  length 
under  appropriate  load  and  adding 
thereto  0.2  percent  of  the  gauge  length. 
Elastic  extension  calculations  shall  be 
based  on  an  elastic  modulus  of  30,000,000. 
In  the  event  of  controversy,  the  entire 
stress-strain  diagram  shall  be  plotted 
and  the  yield  strength  determined  from 
the  0.2  offset. 

(3)  For  the  purpose  of  strain  meas¬ 
urement,  the  initi^  strain  shall  be  set 
while  the  specimen  is  imder  a  stress  of 
12,000  pounds  per  square  inch,  the  strain 
indicator  reading  being  set  at  the  calcu¬ 
lated  corresponding  strain. 

(4)  Cross-head  speed  of  the  testing 
machine  shall  not  exceed  inch  per 
minute  during  yield  strength  determina¬ 
tion. 

§  78.60—17  Elongation. 

(a)  Physical  test  specimens  must  show 
at  least  40  percent  for  2  inch  gauge  length 
or  at  least  20  percent  in  other  cases,  ex¬ 
cept  that  these  elongation  percentages 
may  be  reduced  numerically  by  2  for  2 
inch  specimens  and  1  in  other  cases  for 
each  7,500  pounds  per  square  inch  incre¬ 
ment  of  tensile  strength  above  50,000 
pounds  per  square  inch  to  a  maximum  of 
four  such  increments. 

§  78.60—18  Weld  tests. 

(a)  Specimens  taken  across  the  cir¬ 
cumferentially  welded  seam  must  be  cut 
from  one  cylinder  taken  at  random  from 
each  lot  of  200  or  less  cylinders  after  heat 
treatment  and  must  pass  satisfactorily 
the  following  tests: 


(1)  Tensile  test.  A  specimen  shall 
be  cut  from  one  cylinder  of  each  lot  of 
200  or  less,  or  w^ded  test  plate.*  The 
specimen  shall  be  taken  across  the  ma¬ 
jor  seam  and  shall  be  prepared  and 
tested  in  accordance  with  and  must  meet 
the  requirements  od  the  Compressed  Gas 
Associaticm’s  “Standards  for  Welding 
and  Brazing  on  Thin  Walled  Containers" 
«X1A  Pamphlet  C-3-1054).*  Should 
this  specimen  fail  to  meet  the  require¬ 
ments,  specimens  may  be  taken  frcun 
two  additional  cylinders  or  welded  test 
plates  from  the  same  lot  and  tested.  If 
either  of  the  latter  specimens  fail  to 
meet  the  requirements,  the  entire  lot 
represented  shall  be  rejected. 

(2)  Ouided  bend  test.  A  “root”  bend 
test  specimen  shall  be  cut  from  the  cyl¬ 
inder  or  welded  test  plate,  used  for  the 
tensile  test  specified  in  subparagraph 
(1)  of  this  paragraph.  Specimens  shall 
be  taken  across  the  major  seam  and  shall 
be  prepared  and  tested  in  accordance 
with  and  shall  meet  the  requirements 
of  the  Compressed  Gas  Association’s 
“Standards  for  Welding  and  Brazing 
on  Thin  Walled  Containers”  (CXIA 
Pamphlet  C-3-1954)  .* 

(3)  Alternate  guided-bend  test.  This 
test  may  be  used  and  shall  be  as  re¬ 
quired  by  Compressed  Gas  Association’s 
“Standards  for  Welding  and  Brazing  on 
Thin  Walled  Containers"  (.CQA  Pam¬ 
phlet  C-3-1954).*  The  specimen  shall 
be  bent  until  the  elongation  at  the  outer 
surface,  adjacent  to  the  root  of  the  weld, 
between  the  lightly  scribed  gage  lines — 
a  to  b,  shall  be  at  least  20  percent, 
except  that  this  percentage  may  be  re¬ 
duced  for  steels  having  a  tensile  strength 
in  excess  of  50,000  pounds  per  square 
inch,  as  provided  in  S  78.60-17(a). 

§  78.60—19  Rejected  cylinders. 

(a)  Reheat  treatment  authorized; 
subsequent  thereto,  acceptable  cylin¬ 
ders  must  pass  all  prescribed  tests.  Re¬ 
pair  by  welding  is  authorized. 

§  78.60—20  Porous  filling. 

(a)  Cylinders  must  be  filled  with  an 
approved  porous  material  of  such  struc¬ 
ture  that  it  will  not  disintegrate  or  sag 
when  wet  with  solvent  or  when  subjected 
to  normal  service.  The  porous  filling 
material  shall  be  uniform  in  quality  and 
free  of  voids,  except  that  a  well  drilled 
into  the  filling  material  beneath  the  valve 
is  authorized:  Provided,  That  such  a  well 
be  filled  with  a  material  of  such  tsrpe  that 
the  functions  of  the  filling  material  are 
not  impaired.  Overall  shrinkage  of  the 
filling  material  is  authorized,  provided 


*  The  welded  test  plate  shall  be  of  one  of 
the  heats  In  the  lot  of  200  or  less  which 
it  represents,  in  the  same  condition  and  ap¬ 
proximately  the  same  thickness  as  the  cyl¬ 
inder  wall  except  that  in  no  case  shaU  it 
be  of  lesser  thickness  than  that  required  for 
a  one-q\iarter  sUse  Charpy  impact  specimen. 
The  weld  must  be  made  by  the  same  proce¬ 
dure  and  subjected  to  the  same  heat  treat¬ 
ment  as  the  major  weld  on  the  cylinder. 

*  Amiable  from  the  Compressed  Oas  Asso¬ 
ciation,  Znc.,  600  Fifth  Avenue.  New  York  36. 
New  York. 


the  total  clearance  between  the  cylinder 
shell  and  filling  material,  after  solvent 
has  been  added,  does  not  exceed  ^  of  i 
percent  of  the  respective  diameter  or 
length  but  In  no  case  to  exceed  Vs  inch 
measured  diametrically  and  longitudi¬ 
nally  and  that  such  clearances  do  not 
impair  the  functions  of  the  fining  mg. 
terisQ.  In  all  cases,  ttie  filling  material 
as  installed  in  the  cylinder  must  be  ap¬ 
proved  by  the  Bureau  of  Explosives. 

(b)  Porosity  of  filling  to  be  80  percent 
or  less  except  that  filling  with  a  porosity 
in  excess  of  80  percent  but  not  in  excess 
of  92  percent,  may  be  used  when  tested 
with  satisfactory  results  under  the  su¬ 
pervision  of  the  Bureau  of  Explosives. 
When  the  poroiis  mass  has  a  porosity  in 
excess  of  80  percent  but  not  in  excess  of 
83  percent,  the  pores  shall  be  uniform 
and  shall  not  be  visible  at  a  magnifica¬ 
tion  of  200  diameters.  When  the  porous 
mass  has  a  porosity  in  excess  of  83  per¬ 
cent  but  not  in  excess  of  92  percent,  the 
pores  shall  be  uniform  and  shall  not  be 
visible  at  a  magnification  of  500  diame¬ 
ters.  A  cylinder  taken  at  random  from 
a  lot  of  200  or  less  must  be  tested  for 
porosity  providing  the  porosity  of  each 
cylinder  is  not  known.  Should  test 
cylinders  fail,  test  of  each  cylinder  of 
the  lot  is  authorized,  cylinders  passing 
the  test  to  be  acceptable. 

(c)  P\>r  filling  that  is  molded  and  dried 
before  insertion  in  cylinders,  porosity 
test  may  be  made  on  sample  block  taken 
at  random  from  material  to  be  used. 

(d)  The  porosity  of  the  filling  mate¬ 
rial  shall  be  determined;  the  amoimt  of 
solvent  at  70*  P.  for  a  cylinder: 

(1)  Having  shell  volumetric  capacity 
above  20  pounds  water  capacity  (nomi¬ 
nal)  shall  not  exceed  the  following: 

Maximum  acetone 
solvent  percent 
shell  capacity 


Percent  poroelty  of  filler:  by  volume 

90  to  62 _  43.4 

87  to  90 _  42.0 

83  to  87 _  40.0 

80  to  83 _  88.6 

76  to  80 _  36.2 

70  to  76 _  33.8 

65  to  70 _  31.4 


(2)  Having  volumetric  capacity  of  20 
pounds  or  less  water  capacity  (nominal) , 
shall  not  exceed  the  following: 

Maximum  acetone  solvent 
Percent  porosity  percent  shell  capacity 

of  filler:  by  volume 

90  to  02 _  41.8 

83  to  90 _  88.6 

80  to  88 _  37.1 

76  to  80 _  34.8 

70  to  76 _  32.6 

65  to  70 _ 30.2 

§  78.60—21  Tare  wei^t. 

(a)  Tare  weight  here  referred  to  shall 
be  the  combined  weight  of  cylinder 
proper,  porous  filling,  valve,  and  solvent, 
but  without  removable  cap. 

§  78.60-22  Marking. 

(a)  Marking  on  each  cylinder  as 
follows: 

(1)  ICC-8AL. 


Tuesday,  December  29,  1964 


FEDERAL  REGISTER 
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(2)  A  serial  number  and  an  Identify¬ 
ing  symbol  (letters)  grouped*  above  or 
below  the  ICC  mark.  The  symbol  and 
numbers  must  be  those  of  purchaser, 
user,  or  maker.  The  symbol  must  be 
registered  with  the  Bureau  of  Explosives; 
duplications  unauthorized. 

(3)  Date  of  test  (such  as  5-50  for  May 
1950)  so  placed  that  dates  of  subsequent 
tests  can  be  esusily  added. 

(4)  Tare  weight  of  cylinder  in  pounds 
ftnri  ounces. 

(5)  Cylinders,  not  completed,  when 
delivered  must  each  be  marked  for 
Identification  of  each  lot  of  200  or  less. 

(b)  Markings  shall  be  stamped  plainly 
and  permanently  in  locations  in  accord¬ 
ance  with  the  following: 

(1)  On  shoulders  and  top  heads  not 
less  than  0.087  inch  thick,  or 

(2)  On  neck,  valve  boss,  valve  protec¬ 
tion  sleeve,  or  similar  part  permanently 
attached  to  the  top  end  of  cylinder,  or 

13)  On  a  plate  of  ferrous  material  at¬ 
tached  to  the  top  of  the  cylinder  or  per¬ 
manent  part  thereof;  the  plate  must  be 
at  least  He  inch  thick,  and  must  be  at¬ 
tached  by  welding,  or  by  brazing  at  a 
temperature  of  at  least  1,100*  F.  through¬ 
out  all  edges  of  the  plate.  SufQcient 
space  must  be  left  on  the  plate  to  provide 
for  stamping  at  least  four  (4)  retest 
dates. 

§78.60-23  Siae  of  marks. 

(a)  At  least  Va”  high  for  cylinders  less 
than  4"  inside  diameter  and  at  least 
high  for  larger  cylinders. 

§  78.60-24  In8pector*s  report. 

(a)  Report  to  cover  manufacture  of 
acetylene  shells;  required  to  be  clear, 
legible,  and  in  the  following  form: 

(Place) _ _ 


All  material,  sooh  as  plates,  blllsts  and 
seamless  tubing,  was  Inspected  and  each 
cylinder  was  Inspected  both  before  and  after 
closing  In  the  ends;  all  that  was  accepted 
was  foimd  free  from  seams,  cracks,  lamina¬ 
tions,  and  other  defects  which  ml^t  prove 
Injurious  to  the  strength  of  the  cylinder. 
The  processes  of  manufacture  and  heat  treat¬ 
ment  of  cylinders  were  supervised  and  found 
to  be  efficient  and  satisfactory. 

The  cylinder  walls  were  measured  and  the 
minimum  thickness  noted  was  ....  inch. 
The  outside  diameter  was  determined  by  a 
close  approzlmatl(m  to  be  Inches.  The 
wall  stress  was  calculated  to  be  ....  pounds 
per  square  Inch  under  an  Internal  pressure 
of _ poimds  i>er  sqxiare  Inch. 


Hydrostatic  tests,  flattening  tests,  tensile 
tests  of  material,  and  other  tests,  as  pre¬ 
scribed  In  specification  No.  ICC-8AL  were 
made  In  the  presence  of  the  Inspector  and 
all  material  and  cylinders  accepted  were 
fotmd  to  be  In  compliance  with  the  require¬ 
ments  of  that  specification.  Beoords  thereof 
are  attached  hereto. 

I  hereby  certify  that  all  of  these  cylinders 
proved  satisfactory  In  every  way  and  comply 
with  the  requirements  of  Interstate  Com¬ 
merce  Commission  specification  No.  Ral.  ex¬ 
cept  as  follows: 

Exceptions: _ _ 


(Signed). 


Inspects. 


(Place). 

(Date).. 


Rxcord  or  Chkmical  Analtsis  or  Stxxi,  roa  Ctundxbs 
Numbered . . to . . . indusive. 

Site _ _ _ _ inches  outside  diamet^  by . . . .V. 

Made  by _ _ — . . . . . . 

For . . . 


.....  Inobee  long 

_ Company 

- Company 


Test 

No. 

Heat 

No. 

Cheek 

analy¬ 

sis 

No. 

Cylinders 

repro' 

sented 

(serial 

Nos.) 

Chemical  analysis 

0 

P 

8 

8i 

Mn 

Ni 

Or 

Mo 

Cu 

A1 

Zr 

Steel  was  manufactured  by . Company. 

The  originals  of  the  certiflM  mill  test  reports  are  in  the  flies  of  the  manufacturer. 

Noti:  Any  omission  of  analysis  by  beats,  if  authorized,  must  be  accounted  for  by  notation  hereon  reading,  **Tbs 
prescr  Ibed  certiflcate  of  the  manufacturer  of  material  has  been  secured,  found  satisfoetory,  and  placed  on  fllv^  or  by 
attaching  a  copy  of  the  certiflcate. 

The  analyses  were  made  by . . . . . . 

(Signed) . . 


(Place) _ 

(Date) _ 


(Date) _ 

Acetylene  theUe 
Manufactured  for _  _  _ 

Oomnanw 

Location  nt_  _  _  "  ’ 

Manufactured  bv  _ 

Oomnanv 

Location  at _ ' 

Consigned  to _ 

_ Company 

Rxcobd  or  Phtsical  Txsn  or  Matxbui.  ros  Ctundxbs 
Numbered . . to _ inclusive. 

Site _ _ _ inches  outside  diameter  by  ..... _ ..... 

Made  by _ _ _ _ _ _ 

For . . 


_ inches  long 

. Company 

....  Company 


Location  _ _ _ _ 

Quantity _ _ _ _ 

8ixe - Inches  outside  diameter  by— -Inches 

long. 

Harks  stamped  into  the  shoulder  of  the 
cylinder  are: 

Lot  niunber.. _ 

Other  marks  (If  any) _ _ 

These  cylinders  were  made  by  process  of_ 


Test  No. 

Cylinders  rep- 
presented  by 
test  (serial  Noe.) 

Yield  strength 
(pounds  per 
square  indi) 

Tensile  strength 
(pounds  per 
square  inch) 

Elongation 
(percent  in  8 
inches) 

Reduction  of 
area  tpercent) 

Weld  ten¬ 
sile  test 

Weld 

bend 

test 

(Signed) 

(Place) . 
(Date) .. 


Rsooao  or  Htdbostatk  Tbsts  on  Ctundxbs 


The - permitted 

(neckrlngs,  footrlngs.  etc.) 

1 78.60-9  were  attached  by  process  of.. _ _ 


In 


Numbered _ to . 

Size. 


Made  by . 
For . 


_ _ inclusive. 

_ inches  outside  diameter  by _ _ _ _ _ _ _ inches  long 

- ... — ... — ......... _ - _ _ _ Company 

- - - - Company 


(welding — brazing) 

The  material  used  was  Identlfled  by  the 

foUowlng - numbers _ 

(heat-purchase  order) 

The  material  used  was  verlfled  as  to  cheml- 
^  analysis  and  record  thereof  Is  attached 

hereto.  The  heat  numbers _ _ _ 

)  (were — ^were  not) 
iharked  on  the  materlaL 


Serial  Noe.  of  cylin¬ 
ders  tested 
arranged 
numerioally 

Actual  test 
pressure 
(pcamds  per 
square 
inch) 

Total  expansion 
(cubic 

eantimoters)  > 

Fermanoit 

expansion 

(cubic 

centimeters)  t 

Percent  ratio  of 
permanent  ex¬ 
pansion  to  total 
expansioni 

Volumetric 
capacity  * 

*  Variation  In  location  authorized 
When  necessitated  by  lack  of  space. 
trample: 

ZCX3-8AL 

1284 

ZY 


No.  262— Pt.  n.  Sec. 


Notb:  Wben  speclflcation  requires  test  for  only  1  out  of  each  lot  of  200  or  leas'eylinders,  the  check  on  the  others 

most  be  indicated  by  a  notation  hereon  reading,  “Each  cylinder  was  subjected  to  a  preasore  of  ...._ _ pounds  per 

square  Inch  and  showed  no  defoct.” 

I  If  the  testa  are  made  by  a  method  involving  the  measurement  of  the  amount  of  liquid  forced  into  the  eylindor  by 
the  test  pressure,  then  the  basic  data,  on  which  the  calculatinns  are  made,  such  as  tbs  pump  factors,  temperature  of 
liquid,  coefllcient  of  compressibility  of  liqoid,  etc.,  most  also  be  given, 
i  Report  approximate  maximum  and  minimum  volumetrle  capaeity  for  the  lot. 

(Signed) _ ........ . . . . . . 


-10 


18884 


RULES  AND.  REGULATIONS 


(b)  Inspector’s  report  to  cover  com¬ 
pleted  manufacture  of  acetylene  cylln- 
dm;  re<iulred  to  be  clear  and  l^ble 
and  in  the  following  form: 

(Place) _ 

(Date)  — _ - _ - _ — 

Final  Bejwrt:  For  completed  steel  oyllndere 
with  approve|l  porous  filling  for  acetylene. 

Manufactured  for _ _ — 

Loeatlcm  at - ... 

Steel  sheets  manufactured  hy............ 

Location  at - 

Oyllnders  completed  by _ _ _ 

Location  at _ ..... _ 

Consigned  to _ - - 

Location  at - ............. - ..... 

Quantity  _ _ _ ... _ ......... 

81ee.....lnches  outside  diameter  by..... 
Inches  long. 

Marks  are  stamped  Into _ 

(show  location) 

as  foUows:  * 

Specification  ICO-8AL 

Serial  nximbers _ _  to  ......  Incluslre. 

Identifying  symbol  (registered) - 

Inspector’s  mark  (If  applied)..... — ... 

Test  date _ 

Other  marks  (If  any) - - - 


Application  of  prescribed  marks,  as  re¬ 
ported  above,  and  location  thereof  were 
verified. 

Kach  cylinder  was  fiUed  with  porous  filling 

material  consisting  of - - — .. 

in  the  form  of - 

The  porosity  of  the  fiUlng  Is  between — . 

and  _ _ percent  as  determined  by  tests 

made  by  the _ _ _ company 

whose  report  has  been  found  satlsfactcvy  and 
Is  on  file. 

The  tare  weight  of  each  cylinder  was  de¬ 
termined  and  a  record  thereof  is  attached 
hereto. 

Bach  cylinder  has  been  equipped  with 
safety  devices - - 


A  certified  report  of  manufacture  and  test 
of  the  steel  shells  Is  attached  hereto. 

Z  hereby  certify  that,  subject  to  the  accept¬ 
ability  of  the  reports  covering  the  st^ 
shells,  all  of  these  oyllnders  proved  satisfac¬ 
tory  In  every  way  and  comply  with  the  re¬ 
quirements  of  the  Interstate  Oommeree 
Commission  spedficatlon  No.  8AL. 

Signed _ 

(Inspector) 

§  78.63  Specification  9;  inside  contain¬ 
ers,  SMmlees  or  welded  or  brazed 
sted  cylinders. 

§  78.63—1  Compliance. 

(a)  Required  in  all  details. 

§  78.63—2  Type,  size,  and  service  pres¬ 
sure. 

(a)  Type  and  size.  Must  be  seamless, 
welded,  or  brazed  (brazing  material 
must  have  a  melting  point  of  not  less 
than  1,000*  F.).  The  maximum  water 
capacity  of  containers  in  this  class  shall 
not  exceed  86  cubic  inches.  Longitudi¬ 
nal  seams  are  prohibited,  except  that 
containers  constructed  from  longitudi¬ 
nally  welded  steel  tubing  are  authorized: 
Provided,  That  certification  is  made  by 
the  tublzig  manufacturer  that  the  tubing 
has  been  pressure  tested  to  a  fiber  stress 
of  24,000  poimds  per  square  inch  as  cal¬ 
culated  by  the  formula 

24000  (D»— d*) 

(lAI)*+0.4d*) 

where 

P  Iz  the  preeeure  required  for  pressure 
testing  of  tubing  by  the  tubing  manu¬ 
facturer. 

(b)  Service  pressure.  Service  pres¬ 
sure  must  be  200  pounds  per  square  inch. 


§  78.63-3  Inspection  by  whom  and 
vdiere. 

(a)  By  competent  inspector;  chemical 
analyses  and  tests,  as  specified,  to  be 
made  within  limits  of  the  United  States. 
Interested  inspectors  are  authorized. 

§  78.63—4  Duties  of  inspector. 

(a)  Inspect  all  material  and  reject  any 
not  compljdng  with  requirements. 

(b)  Verify  compliance  with  the  re¬ 
quirements  of  §  78.63-5  by  submitting 
copy  of  certified  chemical  anahrsis  ob¬ 
tained  from  the  steel  manufacturer  for 
each  heat  of  steel  (ladle  analysis  accept¬ 
able)  ;  or  if  such  evidence  is  lacking,  then 
a  sample  from  each  coil  or  sheet  must  be 
analyzed  and  results  submitted.  ^ 

(c)  Verify  compliance  of  cylinders 
with  all  requirements  including  mark¬ 
ings  ;  inspect  inside  before  closing  in  both 
ends;  verify  heat  treatment  as  proper; 
select  samples  for  all  tests  and  for  check 
chemical  analyses;  witness  all  tests; 
verify  threads  by  gauge;  report  volu¬ 
metric  capacity  (see  report  form)  and 
minimum  thickness  of  wall  noted. 

(d)  Bender  complete  report  (see 
S  78.63-19)  to  purchaser,  cylinder  maker, 
and  the  Bureau  of  Explosives. 

§  78.63-5  Steel. 

(a)  Open-hearth  or  electric  ste^  of 
imiform  quality.  Content  percent  for 
the  following  not  over:  Carbon,  0.150; 
phosphorus,  0.045;  sulphur,  0.055. 

§  78.63-6  Identification  of  materiaL 

(a)  Required;  any  suitable  method. 

§  78.63—7  Delects. 

(a)  Material  w.th  seams,  cracks,  lami¬ 
nations.  or  other  injurious  defects,  not 
authorized. 

§  78.63—8  Manufacture. 

(a)  By  proper  appliance  and  methods; 
dirt  and  scale  to  be  removed  as  necessary 
to  afford  proper  inspection;  no  defect  ac¬ 
ceptable  that  is  likely  to  weaken  the 
finished  cylinder  appreciably;  reasonably 
smooth  and  uniform  surface  finish  re¬ 
quired.  Seams  must  be  made  as  follows: 

(1)  Circiunferential  seams.  Except 
as  provided  in  subparagraph  (2)  of  this 
paragraph  by  welding  or  by  brazing. 
Heads  attached  by  brazing  must  have  a 
driving  fit  with  the  shell,  unless  the  shell 
is  crimped,  swedged,  or  curled  over  the 
skirt  or  flange  of  the  head,  and  be 
thoroughly  brazed  until  complete  pene¬ 
tration  by  the  brazing  material  of  the 
brazed  joint  is  secured.  Depth  of  braz¬ 
ing  from  end  of  shell  must  be  at  least 
four  times  the  thickness  of  shell  metal. 

(2)  A  container  made  of  two  hemi¬ 
spherical  heads,  each  having  an  integral 
tangential  cylindrical  skirt  portion  as¬ 
sembled  so  that  the  two  cylindrical  skirt 
portions  telescope  one  within  the  other 
is  authorized  but  must  meet  the  follow¬ 
ing  additional  requirements  for  the  skirt 
portions;  one  be  a  driving  flt  within  the 
other;  they  be  of  equal  length  and  tele¬ 
scoped  for  their  full  length;  the  length 
of  the  overlap  be  not  less  than  8  nor  more 
than  10  times  the  thickness  of  the  thin¬ 
ner  of  the  two  skirts;  the  overlapping 
joint  be  grazed  (not  welded)  so  as  to  get 
complete  penetration  for  the  full  length 
of  the  joint. 


§  78.63-9  Wall  tiiickness. 

(a)  The  wall  stress  at  600  pounds  per 
square  inch  shall  not  exceed  24.000 
pounds  per  square  inch,  except  that  for 
longitudinally  welded  steel  tubing  the 
stress  shall  not  exceed  20,400  pounds  per 
square  inch.  The  minimum  wall  for  any 
cylinder  shall  be  0.040  inch.  For  the 
container  authorized  in  §  78.63-8(a)  (2) 
the  wall  thickness  of  the  cylinder  shall 
be  taken  as  the  sum  of  the  thickness  of 
the  two  skirts  (without  allowance  for  the 
brazing  material  between). 

(b)  Calculation  must  be  made  by  the 
formula: 

600  (1.31)»+0.4<t*) 

pi-iP 

where 

5=  wall  stress  In  pounds  per  square  Inch; 

i)= outside  diameter  In  Inches; 

d=:  Inside  diameter  In  Inches. 

(c)  Calculation  for  thickness  of  hem¬ 
ispherical  heads  of  containers  author¬ 
ized  in  S  78.63-8  (a)  (2)  must  be  made 
by  the  formula: 

6001) 

4*0 

where 

t=  thickness  In  Inches; 

C=0.85  (design  factor); 

S  and  D  have  same  slgmlhcance  as  In  para¬ 
graph  (b)  of  this  section.  The  min¬ 
imum  thickness  of  head  or  skirt 
shall  be  0.040  Inch.  The  thickness 
of  the  skirt  shall  be  not  less  than 
the  thickness  of  the  head. 

§  78.63—10  Heat  treatment. 

(a)  Body  and  heads  must  be  uni¬ 
formly  and  properly  heat  treated  prior 
to  tests. 

§  78.63—11  Openings  in  cylinders. 

(a)  Each  opening  in  cylinders,  except 
those  for  safety  devices,  must  be  provided 
with  a  fitting,  boss,  or  pad.  securely  at¬ 
tached  to  cylinder  by  brazing  or  by  weld¬ 
ing  or  by  threads.  If  threads  are  used, 
they  must  comply  with  the  following: 

(1)  Threads  must  be  dean  cut,  even, 
without  checks,  and  tapped  to  gauge. 

(2)  Taper  threads  to  be  of  length  not 
less  than  as  specified  for  American 
Standard  taper  pipe  threads. 

(3)  Straight  tiireads,  having  at  least 
4  engaged  threads,  to  have  tight  flt  and 
calculated  shear  strength  at  least  10 
times  the  test  pressure  of  the  cylinder; 
gaskets  required,  adequate  to  prevent 
leakage. 

(b)  Closure  of  fitting,  boss,  or  pad 
must  be  adequate  to  prevent  leakage.  ' 

§  78.63—12  Safety  devices. 

(a)  Devices  must  be  as  required  by  the 
Interstate  Commerce  Commission’s  reg¬ 
ulations  that  apply.  (See  §§  73.34(f) 
and  73.301  (i)  of  this  chapter.) 

§  78.63—13  Pressure  tests. 

(a)  Each  cylinder  produced  shall  be 
tested  at  an  internal  pressure^  of  at 
least  400  pounds  per  square  inch  and  not 
exceeding  600  pounds  per  square  inch, 
held  for  at  least  30  seconds,  and  shall 
show  no  leak  or  other  defects  when  in¬ 
spected  by  suitable  means. 


*  Warning:  Where  air  or  gas  pressure  Is 
used  fOT  testing,  means  designed  to  protect 
personnel  Is  recommended. 
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(b)  One  oat  of  each  1.000  cylinders  or 
less  succttsively  produced  shall  be  hy¬ 
drostatically  tested  to  destruction  aj^ 
must  not  burst  below  1.200  pounds  per 
square  inch.  Each  such  1.000  cylinders 
or  less  successively  produced  shall  con¬ 
stitute  a  lot  and  if  the  test  cylinder  shah 
fail,  then  the  entire  lot  must  be  rejected. 
All  cylinders  constituting  a  lot  shah  be 
of  identical  sise.  design,  construction, 
beat  treatment,  finish  and  quality. 

Q  78.63-14  Flattening  teat. 

(a)  Between  knife  edges,  wedge 
shaped.  60*  angle,  rounded  to  inch 
radius;  test  1  cylinder  taken  at  random 
out  of  each  lot  of  1.000  or  less,  after  pres¬ 
sure  test.  This  flattening  test  is  re¬ 
quired  and  the  test  cylinder  shall  not 
have  cracked  when  the  outer  surfaces  of 
the  walls  are  apart  not  more  than  a  dis¬ 
tance  of  6  times  the  thickness  of  such 
waUs. 

g  78.63—15  Rejected  cylinden. 

(a)  Reheat  treatment  authorized  for 
lots  falling  to  meet  the  requirements  of 

178.63- 14;  such  lots  of  eylinders  after 
this  treatment  must  pass  all  prescribed 
tests. 

§  78.63-16  Repair  of  braced  and  wdded 
seams. 

(a)  Only  repair  of  brazed  seams  by 
brazing  and  welded  seams  by  welding  is 
authorized,  provided  such  cylinders  are 
retested  and  pass  the  tests  prescribed  in 

1 78.63- 13. 

s  78.63-17  Marking. 

(a)  Marking  on  each  cylinder,  by  em¬ 
bossing  plainly  and  permanently  on  valve 
md  of  cylinder  before  heat-treatment 
the  marks  ICC-9  and  registered  symbol 
of  ma..jfBCturer. 

(1)  Other  marks  as  prescribed  in  sub- 
paragraph  (3)  of  this  paragraph  must 
be  shown  on  a  permanently  attached 
name  plate  or  by  printing  or  decal- 
comania,  provided  that  such  markings 
are  waterproofed  and  adherent  and  not 
easily  impaired  when  subjected  to  water 
immersion  and  weathering  under  serv¬ 
ice  conditions,  or  are  coated  with  a 
water-insoluble  transparent  lacquer,  ex¬ 
cept  that,  cylinders  having  brazed  lapped 
circumferential  seam  may,  after  having 
been  tested  'in  accordance  with 
S§  78.63-13  and  78.63-14  of  this  speci¬ 
fication.  have  marks  permanently 
stamped  into  metal  of  this  seam,  pro¬ 
vided  that  such  marks  do  not  exceed 
(0.015")  flfteen  thousandths  of  an  inch 
to  depth. 

(2)  Such  marks  must  be  maintained 
to  a  legible  condition  and  If  at  any  time 
the  cylinder  is  returned  for  refllling  and 
such  marks  are  Illegible,  then  the 
cylinder  must  not  be  returned  to  service 
until  it  has  been  retested  as  prescribed 
to  s  78.63-13  (a)  and  new  test  date 
applied. 

(3)  Inspector’s  oflBcial  mark;  lot  num- 
wr;  date  of  test  (such  as  5-50  for  May 
1950) ,  so  placed  that  dates  of  subsequent 
tests  can  be  easily  added. 

§  78.63-18  Si*e  of  embossed  marks. 

(a)  At  least  ^  inch  high. 
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§  78.63-19  Inspector’s  repmts. 

(a)  Required  to  be  clear,  legible,  and 
in  following  form: 


(Place)  _ 

(Date) _ 

Steel  gas  cylinden 


Manufactured  for _ 

at 

_ .... _ _  Company 

Manufactxired  by  ...... 

Location  at ......  .. 

_ ...  Company 

Consigned  to  ......  _ 

company 

Location  at ............. 

Quantity  _ _ _ ...... 

Slse _ _  inches  outside  diameter  by _ 

inches  long 

Identillcation  marks  on  cylinder  are: 
Bpeciflcatlon  ICC-O. 

Lot  number  ... _ _ 

Identifying  symbols  (registered)  _ _ — . 

Test  date _ _ _ _ _ _ _ _ 

These  cylinders  were  made  by  process  of 


The  steel  used  was  identified  by  heat  or 
analysis  numbers  as  shown  on  the  "Becord 
of  Chemical  Analysis  of  Steel  for  Cylinders^ 
attached  hereto. 

The  steel  used  was  verified  as  to  chemical 
analysis  and  record  thereof  is  attached 
hereto. 

AU  material  was  Inspected  and  each 
cylinder  was  inspected  both  before  and  after 
closing;  all  accepted  material  and  cylinders 
were  found  free  from  seams,  cracks,  lamina¬ 
tions.  and  other  defects  which  might  prove 
injurious  to  the  strength  of  the  cylinder. 
The  processes  of  manufacture  and  heat  treat¬ 
ment  were  supervised  and  found  to  be  effi¬ 
cient  and  satisfactory. 

A  test  cylinder  of  each  lot  was  measured 
and  had  a  minimum  wall  thickness  and 
volumetric  capacity  as  shown  in  table  below. 


Dsteof  tatt 

Lot  No. 

Number 
In  lot 

Minimum 
wall  tblck- 
oeasOndies) 

Volumetrlo 
capacity  (CD> 
bic  Indies) 

Bach  and  every  cylinder  was  properly 
tapped;  the  threads  were  inspected  and 
foimd  to  be  clean  cut,  of  proper  length,  and 
correct  as  to  gauge. 

One  finished  cylinder  out  of  each  lot  was 
taken  at  random  and  burst  by  interior  hydro¬ 
static  pressure  with  the  foUowlng  results: 


Date  of 
teat 

Lot 

No. 

Pressure  at  whlcb  cylinder 
raptured  (pounds  per  square  Inch) 

Each  and  every  cylinder  was  subjected  to 
an  interior  pressure  of  ...  pounds  per  square 
inch  and  showed  no  leak  or  other  defect. 

Hydrostatic  tests,  pressure  tests,  fiattening 
tests,  and  other  tests,  as  perscribed  in  speci¬ 
fication  No.  ICC-G  were  made  in  the  presence 
of  the  Inspector  and  all  material  and  cylin¬ 
ders  accepted  were  foimd  to  be  in  compliance 
with  the  requirements  of  that  specification. 

I  hereby  certify  that  all  of  these  cylinders 
proved  satisfactory  in  every  way  and  comply 
with  requirements  of  Interstate  Commerce 
Commission'k  specification  No.  9  except  as 
follows; 

Exceptions:  _ ..... _ _ _ _ 


(Signed) 


Inspector. 


Baoosp  ow  CwximnaT.  Aw altsis  or  Stxxl  ro« 
Ctundbrs 


Siss _ _  inches  outside  diameter  by........ 

inches  long. 

Made  by  _ _ .... _ Company 

For _ ... _ Company 


Lot 

No. 

Num* 
ber  in 
lot 

Heat 

No. 

Check 

analysis 

No. 

(Themical  analysis 

0 

P 

8 

The  analj^ses  were  made  by _ ... 

(Signed) - 

Inspector. 

§  78.66  Specification  40;  inside  ctmtain- 
ers,  non-refillable  seamless  or  welded 
or  brazed  steel  cylinders. 

§  78.66—1  Compliance. 

(a)  Required  in  all  details. 

§  78.66—2  Type,  size,  and  service  pres¬ 
sure. 

(a)  Type  and  size.  Must  be  seam¬ 
less,  welded,  or  brazed  (brazing  material 
must  have  a  melting  point  of  not  less 
than  1000*  P.).  The  maximum  water 
capacity  of  cylinders  in  this  class  shall 
not  exceed  1.44  pounds  or  40  cubic 
inches.  Longitudinal  seams  are  pro¬ 
hibited.  except  that  containers  con¬ 
structed  from  longitudinally  welded 
steel  tubing  are  authorized  provided  that 
certification  is  made  by  the  tubing  man¬ 
ufacturer  that  the  tubing  has  been 
pressure  tested  to  a  fiber  stress  of  24,000 
pounds  per  square  inch  as  calculated  by 
the  formula: 

34000  (D»-cl») 

(lAi>*-|-0.4d*) 

where 

P  is  the  pressure  required  for  pressure 
testing  of  tubing  by  the  tubing  manu¬ 
facturer. 

(b)  Service  pressure.  Service  pres¬ 
sure  must  be  200  pounds  per  square  inch. 

§  78.66-3  Inspecti<m  by  whom  and 
where. 

(a)  By  competent  Inspector  of  the 
manufacturer;  or  a  disinterested  inspec¬ 
tion  agency,  chemical  analysis  and  tests, 
as  specified,  to  be  made  within  limits  of 
the  United  States. 

§  78.66-4  Duties  of  inspector. 

(a)  Inspect  all  material  and  reject 
any  not  comparing  with  requirements. 

(b)  Verify  compliance  with  the  re¬ 
quirements  of  §  78.66-5  of  this  specifica¬ 
tion  by  submitting  copy  of  certified 
chemical  analysis  obtained  from  the 
steel  manufacturer  for  each  heat  of 
steel  (ladle  analysis  acceptable) ;  or  if 
such  evidence  is  lacking,  then  a  sample 
from  each  coil  or  sheet  must  be  analyzed 
and  results  submitted. 

(c)  Verify  compliance  of  cylinders 
with  all  requirements  including  mark¬ 
ings;  inspect  inside  before  closing  in 
both  ends;  verify  heat  treatment  as 
proper;  select  samples  for  all  tests  and 
for  check  chemical  analyses;  witness  all 
tests;  verify  threads  by  gauge;  report 
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yoJumetrlc  capacity  (see  report  form) 
and  minimum  thlckniws  of  waU  noted 
(d)  Render  complete  report  (i  78.66- 
19)  to  purchaser,  cylinder  maker,  and 
the  Bureau  of  E^losires. 

§  78.66-5  SteeL 

(a)  Open-hearth  or  electric  steel  of 
uniform  quality.  Content  percent  for 
the  following  not  over:  Caiix)n.  0.150; 
phoephorus.  0.045;  sulphur.  0.055. 

§  78.66-6  Identificati<m  of  materiaL 
(a)  Required;  any  suitable  method. 

§  78.66-7  Defects. 

(a)  Material  with  seams,  cracks,  lami¬ 
nations.  or  other  injurious  defects,  not 
authorised. 

S  78.66-8  Manufacture. 

(a)  By  proper  cq>pliance8  and  meth¬ 
ods;  dirt  and  scale  to  be  removed  as 
necessary  to  afford  proper  Inspection;  no 
defect  acceptable  that  is  likely  to  weaken 
the  finished  cylinder  appreciid)ly;  rea¬ 
sonably  smooth  and  uniform  surface  fin¬ 
ish  required.  Seams  must  be  as  follows: 

(1)  Circiunferential  seams.  Except 
as  provided  in  subparagraph  (2)  of  this 
paragraph  by  welding  or  by  brazing. 
Heads  attached  by  brazing  must  have 
a  driving  fit  with  the  Shell,  tmless  the 
shell  is  erinq>ed.  swedged,  or  curled  over 
the  skirt  or  flange  of  the  head,  and  be 
thoroughly  brazed  until  complete  pen¬ 
etration  by  the  brazing  material  of  the 
brazed  Joint  is  secured.  Depth  of  braz¬ 
ing  from  end  of  shell  must  be  at  least 
four  times  the  thickness  of  shell  metaL 

(2)  A  container  of  two  hemispherical 
heads,  each  having  an  Integral  tangen¬ 
tial  cylindrical  skirt  portion  assembled 
so  that  the  two  cylindrical  skirt  portions 
telescope  one  within  the  other  is  author¬ 
ized  but  must  meet  the  following  addi¬ 
tional  requirements  for  the  skirt  por¬ 
tions;  one  be  a  driving  fit  within  the 
other;  they  be  of  equal  length  and  tele¬ 
scoped  for  their  full  length;  the  length 
of  the  overlap  be  not  less  than  8  nor 
more  than  10  times  the  thickness  of  the 
thinner  of  the  two  skirts;  the  overlap¬ 
ping  Joint  be  brazed  (not  welded)  so  as 
to  get  complete  penetration  for  the  full 
length  of  the  Joint. 

fi  78.66-9  WaU  thickness. 

(a)  The  wall  stress  at  600  pounds  per 
square  inch  shall  not  exceed  24.000 
pounds  per  square  inch,  except  that  for 
longitudinally  welded  steel  tubing  the 
stress  shall  not  exceed  20,400  pounds  per 
square  inch.  The  minimum  wall  for  any 
cylinder  shall  be  0.032  inch.  For  the  con¬ 
tainer  authorized  in  9  78.66-8  (a)  (2)  ttie 
wall  thickness  of  the  cylinder  shall  be 
taken  as  the  sum  of  the  thicknesses  of 
the  two  skirts  (without  allowance  for  the 
brazing  material  between). 

(b)  Calculation  must  be  made  by  the 
formula: 

.  600  (1.81>*+0.4d*) 

where 

S=.wall  stress  In  pounds  per  square  Inch; 
i>= outside  diameter  In  Inches; 
inside  diameter  in  inches. 

(c)  Calculation  for  thickness  of  hemi¬ 
spherical  heads  of  containers  authorized 


in  1 78.66-8  (a)  (2)  must  be  made  by 
the  formula: 

«  soon 
»=-ror 

where 

<8  thickness  In  inches; 

Os 0.86  (design  factor); 

8  and  D  hare  same  significance  as  in  para-  ’ 
graph  (h)  of  this  section.  The  min¬ 
imum  thicknees  of  the  head  or  skirt 
shall  be  0.082  inch.  The  thickness 
of  the  skirt  shall  not  be  leas  than  the 
thickness  of  the  head. 

§  78.66-10  Heat  treatment. 

(a)  Body  and  heads  must  be  uniformly 
and  properly  heat  treated  prior  to  tests. 

§  78.6^11  Openings  in  cylinders. 

(a)  Each  opening  in  cylinder,  except 
those  for  safety  devices,  must  be  pro¬ 
vided  with  a  fitting,  boss,  or  pad,  securely 
attached  to  cylinder  by  brazing  or  by 
welding  or  by  threads.  If  threads  are 
used,  they  must  comply  with  the  fol¬ 
low!^: 

(1)  Threads  must  be  clean  cut.  even, 
without  checks,  and  tapped  to  gauge. 

(2)  Taper  threads  to  be  of  length  not 
less  than  as  specified  for  American 
Standard  taper  pipe  threads. 

(3)  Straight  threads,  having  at  least 
4  engaged  threads,  to  have  tight  fit  and 
calculated  shear  strength  at  least  10 
times  the  test  pressure  of  the  cylinder; 
gaskets  required,  adequate  to  prevent 
leakage. 

(b)  Closure  of  fitting,  boss,  or  pad, 
must  be  adequate  to  prevent  leakage. 

§  78.66-12  Safety  devices. 

(a)  Devices  must  be  as  required  by 
the  Interstate  Commerce  Commission's 
regulations  that  apply.  (See  99  73.34(f) 
and  73.301(1)  of  this  chapter.) 

§  78.66-13  Pressure  tests. 

(a)  Each  cylinder  produced  shall  be 
tested  at  an  internal  pressure  *  of  at  least 
200  pounds  per  square  inch  and  not  ex¬ 
ceeding  600  pounds  per  square  inch,  held 
for  at  least  30  seconds,  and  shall  show 
no  leak  or  other  defect  when  inspected 
by  suitable  means. 

(b)  One  out  of  each  3,000  cylinders 
or  less  successively  produced  per  day 
shall  be  hydrostatically  tested  to  de¬ 
struction  and  must  not  burst  below  1,200 
poimds  per  square  inch.  Each  such  3,000 
cylinders  or  less  successively  produced 
per  day  shall  constitute  a  lot  and  if  the 
test  cylinder  shall  fail,  then  the  entire  lot 
must  be  rejected.  All  cylinders  consti¬ 
tuting  a  lot  shall  be  of  identical  size,  de¬ 
sign,  construction,  heat  treatment,  finish 
and  quality. 

§  78.66-14  Flattening  test.  ^ 

(a)  Between  knife  edges,  wedge 
shaped,  60**  angle,  rounded  to  ^  inch 
radius;  test  1  cylinder  taken  at  randmn 
out  of  .each  lot  of  3,000  or  less  succes¬ 
sively  produced  per  day,  after  pressure 
test.  This  fiattening  test  is  required  and 
the  test  cylinder  shall  not  have  cracked 
when  the  outer  surfaces  of  the  walls  are 
apsurt  not  more  than  a  distance  of  6 
times  the  thickness  of  such  walls. 

t Warning:  Where  air  or  gaa  preasure  la 
used  for  testing,  means  designed  to  protect 
personnel  la  recommended. 


§  78.66-15  Rejected  cylinders. 

(a)  Reheat  treatment  authorized  for 
lots  failing  to  meet  the  requirements  of 
9  78.66-14;  such  lots  of  cylinders  after 
this  treatment  must  pass  all  prescribed 
tests. 

§  78.66-16  Repair  of  braaed  and  welded 
teams. 

(a)  Only  repair  of  brazed  seams  by 
brazing  and  welded  seams  by  welding  is- 
authorized,  provided  such  cylinders  are 
retested  and  pass  the  tests  prescribed  in 
9  78.66-13  (a). 

§  78.66-17  Marking. 

(a)  Marking  on  each  cylinder  by  em¬ 
bossing  plainly  and  permanently  on  valve 
end  of  cylinder  before  heat-treatment, 
the  marks  ICC-^  and  registered  symbol 
of  manufacturer. 

(1)  Other  marks  as  prescribed  in  sub- 
paragraph  (2)  of  tills  paragraph,  must 
be  shown  on  a  permanently  attached 
name  plate  or  by  printing  or  decalco- 
mania,  provided  that  such  markings  are 
waterproofed  and  adherent  and  not 
easily  impaired  when  subject  to  water 
immersion  and  weathering  under  serv¬ 
ice  conditions,  or  are  coated  over  with  a 
water-insoluble  transparent  lacquer;  ex¬ 
cept  that  cylinders  having  brazed  lapped 
circumferential  seam  may,  after  hav¬ 
ing  been  tested  in  accordance  with 
99  78.66-13  and  78.66-14  of  this  specifi¬ 
cation.  have  marks  permanently  stamped 
into  metal  of  this  seam,  provided  that 
such  marks  do  not  exceed  0.015"  in 
depth. 

(2)  Inspector’s  official  mark;  lot  num¬ 
ber;  date  of  test  (such  as  5-50  for  May 
1950);  the  words  “Illegal  to  refill  and 
transport”. 

§  78.66—18  Sice  of  embossed  marks. 

(a)  At  least  Vt  inch  high. 

§  78.66-19  Inspector’s  reports. 

(a)  Required  to  be  clear,  legible,  and 
in  following  form: 

(Place) _ 

'  (Date) _ 

Steel  Gas  Cylinders 

Manufactured  for _ .... _ Company 

Location  at _ _ — - 

Manufactxned  by.. _ ..Company 

Location  at _ 

Consigned  to _ Company 

Location  at _ _ _ 

Quantity _ _ _ _ _ 

Sice _ Inches  outside  diameter  by - Inches 

long. 

Identification  marks  embossed  on  cylinders 
are: 

l^>eclficatlon  ICC-40. 

Identifying  symbols  (registered) - 

Other  marks  on  cylinder  are: 

Inspector’s  official  mark - - - 

Lot  - - 

Test  date _ 

Illegal  to  refill  and  transport - - 

These  cylinders  were  made  by  process  ol 


The  steel  used  was  Identified  by  heat  w 
analysis  numbers  as  shown  on  the  “Record 
of  Chemical  Analysis  of  Steel  for  cylinders" 
attached  hereto. 

The  steel  used  was  verified  as  to  chen^ 
cal  analysis  and  record  thereof  Is  attached 
hereto. 

All  material  was  Inspected  and  each  cylia- 
der  was  Inspected  both  before  and  after  clos- 
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txig;  all  accepted  material  and  ojUndera  were 
found  free  from  seama,  cracks,  laminations, 
and  other  defects  which  mlg^t  prore  In* 
turlous  to  the  strength  of  the  CTllnder.  The 
processes  of  manxif acture  and  hsat  treatment 
were  superrlsed  and  foimd  to  be  elBelent  and 
•atlsfactory* 

A  test  cylinder  of  each  lot  was  measured 
and  had  a  minimum  wall  thickness  and  TOl- 
umetric  capacity  as  shown  in  table  below: 


Date  of 
teat 

Lot 

No. 

Number 
in  lot 

Minimum 
wsJl  tbiok- 
neasdnebea) 

Volumetrle 
caDaoItT 
(cubic  iUM 
or  pound! 
of  water) 

Such  threads  as  were  tised  were  Inspected 
and  found  to  be  clean  cut,  of  proper  length, 
and  correct  as  to  gauge. 

One  finished  cylinder  out  of  each  lot  was 
taken  at  random  and  burst  by  Interior  hy¬ 
drostatic  pressure  with  the  following  results: 


Date  of 
teat 

Lot 

No. 

Freasure  at  which  eyiinder  rup¬ 
tured  (pounds  per  square  inch) 

• 

Bach  and  every  cylinder  was  subjected  to 
an  interior  pressure  of  gOO-pounds  per  square 
Inch  and  showed  no  leak  or  other  defect. 

Hydrostatic  tests,  presstire  tests,  flattening 
tests,  and  other  tests,  as  prescribed  In  Speci¬ 
fication  No.  IOC-40  were  made  In  the  pres¬ 
ence  of  the  inspector  and  all  material  and 
cylinders  were  found  to  be  in  compliance 
with  the  requirements  of  that  specification. 

I  hereby  certify  that  all  of  these  cylinders 
proved  satisfactory  In  every  way  and  comply 
with  the  requirements  of  Interstate  Com¬ 
merce  Commission’s  specification  No.  40 
except  as  follows: 

Exceptions:  _ 


(Signed) _ 

Inspector. 

Recobo  of  Chkkicai.  Analysis  of  Stckl  fob 
Ctlinobss 


Size - inches  outside  diameter  by _ 

Inches  long. 

Hade  by  - _ Company 

For - Company 


Lot 

No. 

Num¬ 
ber  in 
lot 

Heat 

No. 

Check 

analysis 

No. 

Chemical  analysis 

C 

P 

8 

* 

The  analyses  were  made  byi. _ 

(Signed) _ 

Inspector. 


§  78.67  Specification  41 ;  inside  contain¬ 
ers,  nonHrefillable  seamless  or  welded 
or  brazed  steel  cylinders. 

§  78.67—1  Compliance. 

(a)  Required  In  all  details. 

§  78.67-2  Type,  size,  and  service  pres¬ 
sure. 

(a)  Tppe  and  size.  Must  be  seamless, 
welded,  or  brazed  (brazing  material 
must  have  a  melting  point  of  not  less 


than  l.OOO**  F.).  The  maximum  water 
capacity  of  cylinders  in  this  class  shall 
not  exceed  2  pounds  or  55  cubic  inches. 
Longitudinal  seams  are  prohibited,  ex¬ 
cept  that  containers  constructed  from 
longitudinally  welded  steel  tubing  are 
authorized  provided  that  certification  is 
made  by  the  tubing  manufacturer  that 
the  tubing  has  been  pressure  tested  to  a 
fiber  stress  of  24,000  pounds  per  square 
inch  as  calculated  by  the  formula: 

24,000 (ZF-d*) 

(1.8Z>*+0.4d*) 

where 

P  la  the  pressure  required  for  pressure 
testing  of  tubing  by  the  tubing 
manufacturer. 

(b)  Service  pressure.  Service  pressure 
must  be  240  pounds  per  square  inch. 

§  78.67—3  Inspection  by  whom  and 
where. 

(a)  By  competent  inspector  of  the 
manufacturer;  or  a  disinterested  inspec¬ 
tion  agency,  chemical  antdysis  and  tests, 
as  specified,  to  be  made  within  limits  of 
the  United  States. 

§  78.67—4  Duties  of  inspector. 

(a)  Inspect  all  material  and  reject  any 
not  complying  with  requirements. 

(b)  Verify  compliance  with  the  re¬ 
quirements  of  S  78.67-5  of  the  specifica¬ 
tion  by  submitting  copy  of  certified 
chemical  analysis  obtained  from  the 
steel  manufacturer  for  each  heat  of  steel 
(ladle  analysis  acceptable) ;  or  if  such 
evidence  is  lacking,  then  a  sample  from 
each  coil  or  sheet  must  be  analyzed  and 
results  submitted. 

(c)  Verify  compliance  of  cylinders 
with  all  requirements  including  mark¬ 
ings;  inspect  inside  before  closing  in 
both  ends;  verify  heat  treatment  as 
proper;  select  samples  for  all  tests  and 
for  check  chemical  analyses;  witness  all 
tests;  verify  threads  by  gauge;  report 
volumetric  capacity  (see  report  form) 
and  minimum  thickness  of  wall  noted. 

(d)  Render  complete  report  (5  78.67- 
19)  to  purchaser,  cylinder  maker,  and 
the  Bureau  of  Explosives. 

§  78.67-5  SteeL 

(a)  Open-hearth  or  electric  steel  of 
uniform  quality.  Content  percent  for 
the  following  not  over:  Carbon,  0.150; 
phosphorus.  0.045;  sulphur,  0.055. 

§  78.67-6  Identification  of  material. 

(a)  Required ;  any  suitable  method. 

§  78.67-7  Defects. 

(a)  Material  with  seams,  cracks,  lami¬ 
nations.  or  other  injurious  defects,  not 
authorized. 

§  78.67-8  Manufacture. 

(a)  By  proper  appliances  and  methods; 
dirt  and  scale  to  be  removed  as  necessary 
to  afford  proper  inspection;  no  defect 
acceptable  that  is  likely  to  weaken  the 
finished  cylinder  appreciably;  reason¬ 
ably  smooth  and  uniform  surface  finish 
required.  Seams  must  be  as  follows: 

(1)  Circumferential  seams:  Except  as 
provided  in  subparagraph  (2)  of  this 
paragraph  by  welding  or  by  brazing. 
Heads  attached  by  brazing  must  have  a 
driving  fit  with  the  shell,  unless  the  shell 
is  crimped,  swedged,  or  curled  over  the 


skirt  or  flange  of  the  head,  and  be  thor¬ 
oughly  brazed  until  complete  penetra¬ 
tion  by  the  brazing  material  of  the 
brazed  Joint  is  seemred.  Depth  of  braz¬ 
ing  from  end  of  shell  must  be  at  least 
four  times  the  thickness  of  shell  metal. 

.(2)  A  container  of  two  hemispherical 
heads,  each  having  an  integral  tangen¬ 
tial  cylindrical  skirt  portion  assembled 
so  that  the  two  cylindrical  skirt  portions 
telescope  one  within  the  other  is  author¬ 
ized  but  must  meet  the  following 
additional  requirements  for  the  skirt 
portions;  one  be  a  driving  fit  within  the 
other;  they  be  of  equal  length  and  tele¬ 
scoped  for  their  full  length;  the  length  of 
the  overlap  be  not  less  than  8  nor  more 
than  10  times  the  thickness  of  the  thin¬ 
ner  of  the  two  skirts;  the  overlapping 
Joint  be  brazed  (not  welded)  so  as  to  get 
complete  penetration  for  the  full  length 
of  the  joint. 

§  78.67—9  Wall  thickness. 

(a)  The  wall  stress  at  720  poimds  per 
square  inch  shall  not  exceed  24,000 
pounds  per  square  inch,  except  that  for 
longitudinally  welded  steel  tubing  the 
stress  shall  not  exceed  20,400  pounds  per 
square  inch.  The  minimum  wall  for  any 
cylinder  not  exceeding  40  cubic  inches 
capacity  shall  be  0.032  inch  and  for  any 
cylinder  exceeding  40  cubic  inches  capac¬ 
ity  shall  be  0.042  inch.  For  the  con¬ 
tainer  authorized  in  §  78.67-8  (a)  (2) 
the  wall  thickness  of  the  cylinder  shall 
be  taken  as  the  sum  of  the  thicknesses 
of  the  two  skirts  (without  allowance  for 
the  brazing  material  between) . 

(b)  Calculation  must  be  made  by  the 
formula: 

„  720(1 5D»+0.4d«) 

D*-d* 

where: 

S=waU  stress  in  pounds  per  sqtiare  Inch; 
1)=:  outside  diameter  In  inches; 
ds  Inside  diameter  in  inches. 

(c)  Calculation  for  thickness  of  hemi¬ 
spherical  heads  of  containers  authorized 
in  §  78.67-8  (a)  (2)  must  be  made  by  the 
formula: 

„  7201) 

4tC 

where: 

thickness  in  inches; 

Os  0.86  (design  faotOT). 

S  and  D  have  same  significance  as  in  peura- 
graph  (b)  of  this  section.  The  minimum 
thickness  of  the  head  or  skirt  shall  be  0.082 
inch.  The  thickness  of  the  skirt  shall  not 
be  less  than  the  thickness  of  the  head. 

§  78.67—10  Heat  treatment. 

(a)  Body  and  heads  must  be  uniformly 
and  properly  heat  treated  prior  to  tests. 

§  78.67—11  Openings  in  cylinders. 

(a)  Each  opening  in  cylinder,  except 
those  for  safety  devices,  must  be  pro¬ 
vided  with  a  fitting,  boss,  or  pad,  se¬ 
curely  attached  to  cylinder  by  brazing  or 
by  welding  or  by  threads.  If  threads 
are  used,  they  must  comply  with  the  fol¬ 
lowing: 

(1)  Threads  must  be  clean  cut,  even, 
without  checks,  and  tapped  to  gauge. 

(2)  Taper  threads  to  be  of  length  not 
less  than  as  specified  for  American 
Standard  taper  pipe  threads. 

(3)  Straight  threads,  having  at  least 
4  engaged  threads,  to  have  tight  fit  and 
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Such  threads  as  were  used  were  Inspected 
and  found  to  be  clean  cut,  of  proper  length, 
and  correct  as  to  gauge. 

One  finished  cylinder  out  of  each  lot  was 
taken  at  random  and  burst  by  Interior  hy« 
drostatlo  preesure  with  the  following  results: 


calculated  shear  strength  at  least  10  stamping  shall  exceed  O.OIS  inch  in 
times  the  test  pressure  of  the  cylind^;  depth. 

gaskets  required,  adequate  to  prevent  (1)  Chi  cylinders  having  wall  thickness 
leakage.  ^  less  than  0.042  inch,  other  marks  as  pre* 

(b)  Closure  of  fitting,  boss,  or  pad,  scribed  in  subparagraph  (2)  of  this 
must  be  adequate  to  prevent  leakage.  paragraph  must  be  shown  on  a  perma- 

8  7ft  19  nently  attached  name  plate  or  by  print- 

0  7».b7-iz  safety  devMec.  ,  decalcomania,  provided  that  such 

(a)  Devices  must  be  as  required  by  the  markings  are  waterproofed  and  adherent 
Interstate  Commerce  Commission’s  regu-  and  not  easily  impaired  when  subject  to 
lations  that  mK>ly.  (See  i§  73.34  (f)  and 
73.301  (!)  of  this  chapter.) 

§  78.67—13  PrcMure  tests. 

(a)  Each  cylinder  produced  shall  be 
tested  at  an  internal  pressure^  of  at 
least  240  pounds  per  square  inch  and 
not  exceeding  720  pounds  per  square 
inch,  held  for  at  least  30  seconds,  and 
shall  show  no  leak  or  other  defect  when 
inspected  by  suitable  means. 

(b)  Or.  each  completed  container 
filled  for  shipment  must  be  heated  until 
content  reaches  a  minimum  temperature 
of  130*  F.;  without  evidence  of  leakage, 
distortion  or  other  defect. 

(c)  One  out  nf  each  3,000  cylinders  or 
less  successively  produced  per  day  shall 
be  hydrostsitically  tested  to  destruction 
and  must  not  burst  below  1,440  pounds 
per  square  inch.  Bach  such  3,000  cyl¬ 
inders  or  less  successively  produced  per 
day  shall  constitute  a  lot  and  if  the  test 
cylinder  shall  fail,  then  the  entire  lot 
must  be  rejected.  All  cylinders  consti¬ 
tuting  a  lot  shall  be  of  Identical  size, 
design,  construction,  heat  treatment, 
finish  and  quality. 

§  78.67—14  Flattening  test. 

(a)  Between  knife  edges,  wedge 
shaped,  60*  angle,  rounded  to  ^  inch 
radius;  test  1  cylinder  taken  at  random 
out  of  each  lot  of  3,000  or  less  succes¬ 
sively  produced  per  day,  after  pressure 
test.  This  flattening  test  is  required  and 
the  test  cylinder  shall  not  have  cracked 
when  the  outer  surfaces  of  the  walls  are 
apart  not  more  than  a  distance  of  6  times 
the  thickness  of  such  walls. 

§  78.67—15  Rejected  cylinders. 

(a)  Reheat  treatment  authorized  for 
lots  failing  to  meet  the  requirements  of 
§  78.67-14;  such  lots  of  cylinders  after 
this  treatment  must  pass  all  prescribed 
tests. 

§  78.67—16  Repair  of  Inwced  and  welded 


Pnoare  st  which  cylinder  rup¬ 
tured  (pounds  per  square  inch) 


Lot  No. 


water  immersion  and  weathering  under  . . . 

service  conditions,  or  are  coated  over 

with  a  water-insoluble  transparent  lac-  . . 

quer ;  except  that  cylinders  having  - - - - 

brazed  lapped  circumferential  seam  may,  Bach  and  every  cylinder  was  subjected 
after  having  been  tested  in  accordance  to  an  interior  preesure  of  240-poimds  per 
with  §§  78.67-13  and  78.67-14  of  this  square  Inch  or  was  heated  until  contents 
specifi(^ation,  have  marks  permanently  reached  a  minimum  temperature  of  iso*  p, 
stamped  into  metal  of  this  seam,  pro-  defect. 

vided  that  such  marks  do  not  exceed  ,  teste  jiatten- 

n  K  H “  Ing  tesU,  and  other  tests,  as  prescribed  in 

,  ,  ...  4.  Specification  No.  lOO-il  were  made  In  the 

(2)  Inspector  s  official  mark;  lot  num-  presence  of  the  Inspector  end  all  material 
ber;  date  of  test  (such  as  5—50  for  May  and  cyUnders  were  found  to  be  In  compii- 
1950) ;  the  words  “Illegal  to  refill  and  ance  with  the  requirements  of  that  specifl- 
transport”.  cation. 

c-  r  x.  ^  I  hereby  certify  that  aU  of  these  cylinders 

§  78.67—18  Size  of  embossed  marks.  proved  satisfactory  In  every  way  and  com- 

(a)  At  least  y4  inch  high.  ^  Intersuu 

Conunerce  Commission’s  Specification  No. 
§  78.67—19  Inspector's  reports.  41  except  as  follows: 


(Signed)  _ 

— — .  Inspector. 

..M.........  Bbcord  Of  CimsTcaL  Awaltsis  or  Snao.  roa 

CTLoansa 

Company 

_ _ Size - -  inches  outside  diameter  by 

Company  Inches  long. 

.1.  ■  II  Made  by  Company, 

Company  - - — Company. 


Location  at _ 

Manufactured  by 
Location  at  ..... 


Consigned  to 


Quantity _ _ _ .......... _ ...... 

Size _ Inches  outside  diameter  by _ 

Inches  long. 

Identification  marks  embossed  on  cylinders 


Specification  ICC-41. 

Identifying  symbols  (registered) _ ..... 

Other  marks  on  cylinder  are: 

Lot  ntxmber  .... _ .......... _ .......... 

Teet  date - .... 

Inspector’s  official  mark _ .............. 

Illegal  to  refiU  and  transport  ..... _ ..... 

These  cylinders  were  made  by  process  of 


The  analyses  were  made  by _ ... 

(Signed) _ 

Inspector. 

§  78.68  Specification  4E;  welded  alumi¬ 
num  cylinders. 

§  78.68—1  Compliance. 

(a)  Required  in  all  details. 

§  78.68-2  Type,  size  and  service  pres¬ 
sure. 

(a)  Type  and  size.  Must  be  welded 
seamless  drawn  shells,  not  more  than  two 
shdls,  with  center  circumferential  weld; 
not  over  1,000  pounds  water  capacity 
(nominal) ;  longitudinal  welded  seam  not 
authorized.  Cylinders  or  shells  closed  in 
by  spinning  process  not  authorized. 

(b)  Service  pressure}  At  least  225  to 
not  over  500  pounds  per  square  inch. 

§  78.68—3  Inspection  by  whom  and 
where. 

(a)  By  competent  inspector;  chemical 
analyses  and  tests  as  specified  to  be  made 

iThe  “servloe  pressure’’  limits  the  use  of 

the  cylinder.  It  Is  shown  by  marks  on  cylin¬ 
ders;  for  example  IOO-4E240  Indicates  the 
aervloe  pressure  as  340  pounds  per  square 
Inch. 


Tlie  steel  used  was  Identified  by  heat  or 
analysis  numbers  as  shown  on  the  "Record 
of  Chemical  Analysis  of  Steel  for  Cylinders’’ 
attached  hereto. 

The  steel  used  was  verified  as  to  chemical 
analysis  and  record  thereof  is  attached 
hereto. 

All  material  was  Inspected  and  each  cylin¬ 
der  was  Inspected  both  before  and  after  clos¬ 
ing;  all  accepted  material  and  cylinders  were 
found  free  from  seams,  cracks,  laminations, 
and  other  defects  which  might  prove  Injurl- 
oos  to  the  strength  of  the  cylinder.  The 
processes  of  manufacture  and  heat  treatment 
were  supervised  and  found  to  be  efficient 
and  satisfactory. 

A  test  cylinder  of  each  lot  was  measured 
and  had  a  minimum  wall  thickness  and  vol¬ 
umetric  capacity  as  shown  In  table  below: 


(a)  Only  repair  of  brazed  seams  by 
brazing  and  welded  seams  by  welding 
is  authorized,  provided  such  cylinders 
are  retested  and  pass  the  tests  pre¬ 
scribed  in  I  78.67-13  (a). 

§  78.67—17  Maridag. 

(a)  Marking  on  each  cylinder  by  em¬ 
bossing  plainly  and  permanently  on  the 
valve  end  or  footring  of  cylinder  before 
heat-treatment,  the  maiics  ICC!-41  and 
registered  s3rmbol  of  the  manufacturer, 
exc^t  that  stamping  of  all  prescribed 
marks  on  the  valve  end  of  all  cylinders 
having  wan  thickness  of  0.042  inch  or 
greater  Is  authorized  providing  no 
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within  limits  of  the  United  States.  In¬ 
terested  inspectors  are  authorized. 

§  78.68-4  Duties  of  inspecUHr. 

(a)  Inspect  all  material  and  reject  any 
material  not  complying  with  require¬ 
ments. 

(b)  Verify  chemical  analsrsis  of  each 
lot  of  materied  by  analysis  or  by  obtaining 
certified  analysis:  Provided,  That  a  cer¬ 
tificate  from  the  manufacturer  thereof, 
giving  sufficient  data  to  indicate  compli¬ 
ance  with  requirements,  is  acceptable 
when  verified  by  check  analysis  of  sam¬ 
ples  taken  from  one  aluminum  cylinder 
out  of  each  lot  of  200  or  less. 

(c)  Verify  compliance  of  cylinders 
with  all  requirements  including  mark¬ 
ings  ;  inspect  inside  before  closing  in  both 
ends;  verify  properties  as  proper;  obtain 
samples  for  sill  tests  and  check  chemical 
anah^;  witness  all  tests;  verify  threads 
by  gauge;  report  volumetric  capacity, 
tare  wei^t  (see  report  form)  and  wall 
thickness  as  approved. 

(d)  Render  complete  report 
(8  78.68-20)  to  purchaser;  cylinder  man¬ 
ufacturer;  and  the  Bureau  of  Explosives. 

§  78.6&-5  Aluminum. 

(a)  Shall  be  of  uniform  quality.  The 
following  chemical  analyses  are  author¬ 
ized. 

Table  I— AxnHOBBBO  Mateeialb 


Designation 

Chemksl  analysis— 
limits  in  percent 
61MI 

iroo  plus  »i)icon  - _  - 

0.4£  msTltnTiin. 

_  .  _  _  - _ 

0.10  Tnftrimnm. 

0.10  mATltniiTn. 

MagnMinm  _ 

8.1/S.O. 

0.1S/0.8S. 

0.20  iTiATlmiiin. 

nhntmliiTn  .  .  _ 

Ztn«  .....  -  _ 

Titenliim  _  . 

0.20  TnATlmtim. 

OthAni,  MAh  ..  __  _ _ 

n  (IK  mATlmiiTn. 

OthAni,  total . . 

0.16  muTlmnin. 

Ahunlnnin _ 

Remainder. 

1  An&lysis  ihsU  ragalariy  be  made  only  for  the  ele¬ 
ments  spedflceUy  mentioned  ebOTe.  If,  bowerer,  tbe 
presence  of  other  elements  is  indicated  in  tbe  ooone  oj 
loatine  analysis,  farther  analysis  should  be  made  to 
determine  conformance  with  the  limits  spedlled  for 
other  elements. 

§  78.68-6  Identification  of  material. 

(a)  Required;  any  suitable  method 
that  will  identify  the  alloy  and  manufac¬ 
turer’s  lot  number. 

§  78.68—7  Defects. 

(a)  Material  with  seams,  cracks,  lami¬ 
nations  or  other  injurious  defects  not 
authorized. 

§  78.68—8  Manufacture. 

(a)  By  best  processes  and  m'ethodh; 
dirt  and  foreign  particles  to  be  removed 
as  necessary  to  afford  proper  inspection; 
no  defect  acceptable  that  is  likely  to 
weaken  the  finished  cylinder  appreci¬ 
ably;  reasonably  smooth  and  imiform 
surface  finish  required;  all  welding  must 
be  by  the  gas  shidded  arc  process. 

§78.68-9  Welding. 

(a)  The  attachment  to  the  tops  and 
bottoms  only  of  cylinders  by  welding  of 
^krings  or  flanges,  footrings,  handles, 
bosses  and  pads  and  valve  protection 
rings  is  authorized:  Provided,  That  such 
attachments  and  the  portion  of  the  cyl¬ 
inder  to  which  it  is  attached  are  made 
of  weldable  aluminum  alloys. 


§  78.68—10  Wall  thickness. 

(a)  The  minimum  wall  thickness  of 
the  cylinder  shall  be  0.140  inch.  In  any 
case,  the  minimum  wall  thickness  shall 
be  such  that  calculated  wall  stress  at 
twice  service  pressure  shall  not  exceed 
the  lesser  value  of  either  of  the  following: 

(1)  20,000  pounds  per  square  inch. 

(2)  One-half  of  the  minimum  tensile 
strength  of  the  material  as  required  in 
8  78.68-15. 

(b)  Calculation  must  be  made  by  the 
formula: 

„_P(lAD«-f0.4d*) 

n»-d» 

where 

S=wall  stress  In  pounds  per  square  inch; 
P= minimum  test  pressure  prescribed  for 
water  jacket  test; 

D=:  outside  diameter  In  Inches; 
d=inslde  diameter  In  inches. 

(c)  Minimum  thickness  of  heads  and 
bottoms  shall  not  be  less  than  the  min¬ 
imum  required  thickness  of  the  side  waU. 

§  78.68—11  Opening  in  cylinder. 

(a)  All  openings  must  be  in  the  heads 
or  bases. 

(b)  Each  opening  in  cylinders,  except 
those  for  safety  devices,  must  be  provided 
with  a  fitting,  boss,  or  pad,  securely  at¬ 
tached  to  cylinder  by  welding  by  inert  gas 
shielded  arc  process  or  by  threads.  If 
threads  are  used,  they  must  comply  with 
the  following: 

(1)  Threads  must  be  clean-cut,  even, 
without  checks  and  cut  to  gauge. 

(2)  Taper  threads  to  be  of  length  not 
less  than  as  specified  for  American 
Standard  taper  pipe  threads. 

(3)  Straight  threads,  having  at  least 
4  engaged  threads,  to  have  tight  fit  and 
calculated  shear  strength  at  least  10 
times  the  test  pressure  of  the  cylinder; 
gaskets  required,  adequate  to  prevent 
leakage. 

(c)  Closure  of  fitting,  boss,  or  pad  must 
be  adequate  to  prevent  lealmge. 

§  78.68—12  Safety  devices  and  protec¬ 
tion  for  valves,  safety  devices,  and 
other  connections  if  applied. 

(a)  Must  be  as  required  by  the  Inter¬ 
state  Commerce  Commission  regulations 
that  apply  (see  §§  73.34(f),  73.124(a), 
and  73.301(1)  of  this  chapter). 

§  78.68—13  Hydrostatic  test, 

(a)  Each  cylinder  by  water-jacket,  or 
other  suitable  method,  operated  so  as  to 
obtain  accurate  data.  Presure  gauge 
must  permit  reading  to  accuracy  of  1 
percent.  Expansion  gauge  must  permit 
reading  of  total  expansion  to  accuracy 
either  of  1  percent  or  0.1  cubic  centi¬ 
meter. 

(b)  Pressure  of  2  times  service  pres¬ 
sure  must  be  maintained  for  30  seconds 
and  sufficiently  longer  to  hisure  complete 
expansion.  Any  internal  pressure  iq)- 
plied  previous  to  the  official  test  must  not 
exceed  90  percent  of  the  test  pressure. 
If,  due  to  failure  of  the  test  apparatus, 
the  test  pressure  cannot  be  maintained, 
the  test  may  be  repeated  at  a  pressure 
increased  to  10  percent. 

(c)  Permanent  volumetric  expansion 
must  not  exceed  12  percent  of  total  vol¬ 
umetric  expansion  at  test  pressure. 

(d)  One  finished  cylinder  selected  at 
random  out  of  each  lot  of  1,000  shall  be 


hydrostatically  tested  to'  destruction. 
Failure  shall  occur  in  the  side  wall  and 
shall  not  occur  at  a  pressure  less  than  4 
times  the  service  pressure.  Inability  to 
meet  these  requirements  shall  result  in 
rejection  of  the  lot. 

§  78.68—14  Flattening  test. 

(a)  Flattening  test  required  between 
knife  edges,  wedge  shaped,  60°  angle, 
rounded  to  ^  inch  radius;  on  one  section 
of  a  cyclinder  taken  at  random  out  of 
each  lot  of  200  or  less,  after  hydrostatic 
test.  Sample  must  show  no  evidence  of 
cracking  when  flattened  to  6  times  wall 
thickness. 

§  78.68—15  Physical  test. 

(a)  To  determine  yield  strength,  ten¬ 
sile  strength,  elongation,  and  reduction 
of  area  of  material.  Required  on  2  speci¬ 
mens  cut  from  one  cylinder  or  part  there¬ 
of  taken  at  random  out  of  each  lot  of  200 
or  less. 

(b)  Specimens  must  be:  Gauge  length 
8  inches  with  width  not  over  1 
inches;  or  gauge  length  2  inches  with 
width  not  over  inches.  The  speci¬ 
men,  exclusive  of  grip  ends,  must  not 
be  flattened.  Grip  ends  may  ^  flattened 
to  within  1  inch  of  each  end  of  the  re¬ 
duced  section.  When  size  of  cylinder 
does  not  permit  securing  straight  speci¬ 
mens,  the  specimens  may  be  taken  in 
any  location  or.  direction  and  may  be 
straightened  or  flattened  cold,  by 
pressure  only,  not  by  blows;  when  speci¬ 
mens  are  so  taken  and  prepared,  the 
inspector’s  report  must  show  in  connec¬ 
tion  with  record  of  physical  test  detailed 
information  in  regard  to  such  specimens. 
Heating  of  specimen  for  any  purpose  is 
not  authorized. 

(c)  The  yield  strength  in  tension  shall 
be  the  stress  corresponding  to  a  perma¬ 
nent  strain  of  0.2  percent  of  the  gauge 
length. 

(1)  The  yield  strength  shall  be  deter¬ 
mined  by  the  “offset”  method  as  pre¬ 
scribed  in  ASTM  Standard  E8-57T. 

(2)  Cross-head  speed  of  the  testing 
machine  shall  not  exceed  Vb  inch 
per  minute  during  sdeld  strength 
determination. 

§  78.68—16  Acceptable  results  for  physi¬ 
cal  tests. 

(a)  Elongation  at  least  7  percent  for 
2  inch  gauge  length;  yield  strength  not 
over  80  percent  of  tensile  strength. 

§  78.68—17  Weld  tests. 

(a)  Reduced  section  tensile  test.  A 
specimen  shall  be  cut  from  the  cylinder 
used  for  the  physical  tests  specifled  in 
§  78.68-15.  Specimen  shall  be  taken 
across  the  seam,  edges  shall  be  parallel 
for  a  distance  of  approximately  2  inches 
on  either  side  of  the  weld.  The  speci¬ 
men  must  be  fractured  in  tension.  The 
apparent  breaking  stress  calculated  on 
the  minimum  wall  thickness  must  be  at 
least  equal  to  2  times  the  stress  calcu¬ 
lated  under  §  78.68-10 (b).  and  in  addi¬ 
tion  must  have  an  actual  breaking 
stress  of  at  least  30,000  pounds 
per  square  inch.  Should  this  specimen 
fail  to  meet  the  requirements,  specimens 
may  be  taken  from  2  additional  cylinders 
from  the  same  lot  and  tested.  If  either 
of  the  latter  specimens  fails  to  meet  re- 
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RULES  AND  REGULATIONS 


Tare  welgbte  (yes  or  no) _ 

Other  marks  (If  any) _ 

These  cylinders  were  made  by  process  of 


qulremenU.  the  entire  lot  r^resented 
shall  be  rejected. 

(b)  Ouided  hend  test.  A  bold  test 
qxiciinen  shall  be  cut  from  the  cylinder 
used  for  the  physical  tests  specified  in 
8  78.68-15.  Specimen  - shall  be  taken 
across  the  seam,  shall  be  1^  inches  wide, 
edges  shall  be  parallel  and  rounded  with 
a  file,  and  back-up  strip,  if  used,  shall 
be  removed  by  machining.  The  speci¬ 
men  shall  be  bent  to  refusal  in  the 
guided  bend  test  Jig  illustrated  in  para¬ 
graph  6.10  oi  COA  Pamphlet  C-3-1954, 
"‘Standards  for  Welding  and  Brazing  on 
Thin  Walled  Containers.*’ '  The  root  of 
the  weld  (inside  surface  of  the  cylinder) 
shall  be  located  away  from  the  rsun  of 
the  Jig.  No  specimen  shall  show  a  crack 
or  other  open  defect  exceeding  H  inch  in 
any  direction  upon  completion  of  the 
test.  Should  this  specimen  fail  to  meet 
the  requirements,  specimois  may  be 
taken  from  each  of  2  additional  cylinders 
from  the  same  lot  and  tested.  If  either 
of  the  latter  specimois  fail  to  meet  re¬ 
quirements,  the  entire  lot  represented 
shall  be  rejected. 

§  78.68-18  Rejected  cylinders. 

(a)  Repair  of  welded  seams  Lb  au¬ 
thorized.  AcceptaUe  cylinders  must 
pass  all  prescribed  tests. 

§  78.68-19  Marking. 

(a)  Marking  on  each  cylinder  by 
stamping  plainly  and  permanently  on 
shoulder,  top  head,  neck  or  valve  pro¬ 
tection  collar  which  may  be  perman^Uy 
attached  to  the  cylinder  and  forming  an 
integral  part  thereof,  as  follows: 

(1)  ICC-4E  followed  by  the  service 
pressure  (for  example,  ICC-4E240) . 

(2)  A  serial  number  and  an  identify¬ 
ing  symbol  (letters) ;  location  of  symbol 
to  be  Just  below  the  serial  number.  The 
symbol  and  numbers  must  be  those  of  the 
purchaser,  user,  or  maker.  The  ssrmbol 
must  be  registered  with  the  Bureau  of 
Explosives. 

(3)  Inspector's  official  mark,  near 
serial  number:  date  of  test  (such  as  5-50 
for  May  1950) ,  so  placed  that  date  of  sub¬ 
sequent  test  can  be  easily  added. 

(4)  Size  of  marks.  Shall  be  at  least 

inch  high. 

§  78.68—20  Inspector’s  reports. 

(a)  Required  to  be  clear,  legible,  and 
in  following  form: 

(Place)  _ 

(Date) 

Oat  cylinders 
Manufactured  for  ... 


In  Speclfleatlon  ICC-41  were  made  In  the 
presence  of  the  Inspector  and  aU  material 
and  cylinders  accepted  were  found  to  be  in 
compUance  with  the  reqiilrements  of  that 
spe<^cation.  Records  thereof  are  attached 
hereto. 

I  hereby  certify  that  all  of  these  cylinders 
inoved  satisfactory  in  every  way  and  comply 
with  the  requirements  of  Interstate  Com- 
The  material  used  was  identifled  by  the  merce  Commission  speclfleatlon  No.  4E  ez- 

foUowlng -  cept  as  follows: 

numbers  _ _ _ _ .... _ _ _  “ 

The  material  used  was  verifled  as.  to  chem¬ 
ical  analysis  and  record  thereof  Is  attached 
hweto. 

All  material,  such  as  aluminum  plate,  was 
Inspected  before  manufactxire  and  the  drawn 
cyUnder  shells  were  Inspected  before  flnal 
fabrication  and  found  free  from  seams, 
cracks,  laminations  and  other  defects  which 
might  prove  InJtulous  to  the  strength  of  the 
cylinder;  the  processes  of  manufacture  were 
found  to  be  efficient  and  satisfactory. 

The  cylinder  walls  were  measured  and 

the  minimum  thickness  noted  was _ _ _ 

Inch.  The  outside  diameter  was  determined 

by  a  close  approximation  to  be  _  N( 

Inches.  The  wall  stress  was  calculated  to  If  a 

be _ pounds  per  sqiuffe  inch  under  an  nota 

internal  pressure  of _ ' _ _  pounds  per  cert! 

square  Inch.  has 

Hydrostatic  tests,  flattening  tests,  tensile  plao 
tests  of  material  and  other  tests  as  prescribed  cert! 


The _ _ _ perm 

(Neckrlngs,  footrlngs,  etc.) 

I  76.06-9  were  attached  by  process  of 


(Signed)  - 

Inspector. 

(Place)  _ _ 

(Date) . . . : 

Rbcoro  or  Chemical  Akaltsis  or  Material 
m  Ctlzkdzbs 


Cylinders  repre* 
sented  (Serial 
Noe.) 


Chemical  analysis 


Check  analysis  No. 


(Signed) _ 

^  (Place)  _ 

,  (Date) - 

Rboobo  or  Physical  Tests  or  Matebial  ros  Ctlindebs 


Numbered 


Inclusive. 


inches  outside  diameter  by 


Inches  long 


Company 

Company 


(Signed) 

(Place)  . 
(Date)  -. 

Rboobo  qr  Htdbostatic  Tests  on  Ctlotoebs 


Numbered 


inclnsive. 


Inches  long 
..  Company 
..  Company 


inches  outside  diameter  by 


Manufactiu^  by 


Company 


Quantity _ 

Slse _ Inches  outside  diameter  by  _ _ 

Inches  long. 

Marks  stamped  into  the  shoulder  (tf  the 
cylinder  are: 

Speclfleatlon  ICC _ 

Serial  numbers _ to _ 

Inspector's  mark _ _ _ 

Identifying  symbol  (registered) 

Test  date _ 


Inclusive. 


Serial  numbers 
ofCTllnders 
tested  arranged 
numerically 

Actual  test 
pressure 
(pounds  per 
square  Inch) 

Total  expan¬ 
sion  (cubic 
centimeters)  > 

Permanent 
emanslon 
(cubic  centi¬ 
meters)  > 

Percent  ratio 
of  permanent 
expansion 
to  total 
expansion  > 

Tare  weight 
(pounds)  * 

Volumetric 
capacity  • 

— 

Test  No. 

Cylinders 
represented 
by  teat 
(Serial  Nos.) 

Yield 
strength 
(pounds  per 
square  inch) 

Tensile 
strength 
(pounds  per 
square  inch) 

Elongation 
(pw^t  in 

8  Inches) 

Reduction 
of  area 
(percent) 

Flattening 

test 

Burst  test 
(pounds  per 
square  inch) 

_ _ _ _ _ 
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javttwa.  A— Sfkiai.  Obd>bs  (Use  of  Existino 

COMTAZHXB8  AUTHORIZXD,  BOT  NXW  CON- 

sTxucnoN  Not  Authosizb>) 

Order  approved  December  28,  1939,  In  No. 
3^,  autborlElng  trial  transportation  at  com¬ 
mercial  butane  (liquefied  petroleum  gas)  on 
freight  vessels  in  portable  fusion-welded 
tftnicA  Of  special  design,  between  ports  of  the 
United  States  and  points  located  in  Puerto 
Blco  and  Virgin  Islands,  amended  by  order 
August  16,  1940,  also  order  March  29,  1940, 
suthorlBing  trial  transportation  of  commer¬ 
cial  butane  (liquefied  petroleum  gas)  In  such 
taniM  to  Cristobal  and  Balboa,  Canal  Zone, 
and  Colon  and  Panama  City,  Republic  of 
Panama.  Pertinent  sections  of  regulations 
amended  accordingly.  Stowi^e  canceled  by 
regulations  of  Secretary  of  Commerce  effec¬ 
tive  April  9.  1941.  Authority  noted  in 
f  73.32  (d)  of  this  chapter,  covers  tanks  as 
follows: 

Specification  for  design,  construction,  and 
use  of  portable  tank  container  for  trial  serv¬ 
ice  in  the  transportation  of  butane  on  deck 
in  the  open  freight  vessels  of  common  car¬ 
riers  by  water  engaged  in  Interstate  or  foreign 
commerce. 

1.  ApplioatUm.  (a)  This  specification  ap¬ 
plies  to  containers  for  transportation  of 
butane  on  freight  vessels  only. 

(b)  When  reference  Is  made  to  “gas”  In 
this  specification  It  refers  to  “butane”  In 
either  liquid  or  gaseous  state.  The  terms 
“tanks”  and  “containers”  are  used  Inter¬ 
changeably. 

2.  Design,  ioorklng  pressure,  and  classifl- 
eation  of  containers,  (a)  Containers  shall  be 
designed  and  classified  as  follows: 


For  gases 
witb  vapor 
preesure 

Minimum  design  pressure 
of  containers  by— 

Container 

type 

not  to  ex¬ 
ceed  lbs. 
per  sq.  in., 
gange.at 
100*  F. 

A.  S.  M.  E. 
Code,  safe¬ 
ty  factor  6 

A.P.I.- 
A.S.M.E. 
Code,  safety 
factor  4 

No.  125 . 

•125 

Lb.  gauge 
125 

Lb.  gauge 
156 

No.  150 . 

*150 

ISO 

187 

No.  175 . 

*175 

175 

2l9 

No.  200 _ 

*200 

200 

250 

*In  no  event  may  vapor  pressure  of  butane  filled  into 
any  tank  exceed  80  pounds  per  square  inch  at  100”  F. 

(b)  The  shell  or  head  thickness  of  any  con¬ 
tainer  shall  not  be  less  than  %e  Inch. 

S.  Construction  and  tests  of  aU  containers 
and  markings  on  containers  (a)  Containers 
shall  be  constracted  in  accordance  with  the 
Unflred  Pressure  Vessel  Code  of  the  Ameri¬ 
can  Society  of  Mechanical  Engineers,  or 
in  accordance  with  the  API-ASME  Code; 
except  that  compliance  with  the  following 
shall  not  be  required;  paragraphs  n-2  to 
U-10,  inclusive,  and  U-19  of  the  aforeeadd 
ASME  Code;  paragraphs  W-601  to  W-606  in 
section  (1)  of  the  afmresaid  API-ASME  Code. 

(1)  All  fusion-welding  under  this  specifi¬ 
cation  shall  be  equal  In  quality,  strength  and 
continuing  efficiency,  and  the  method  used 
in  certifying  fabricators  shall  Insure  equally 
efficient  welding  to  that  prescribed  by  the 
Commission  in  order  dated  November  13, 1935 
(213  ICC  207) ,  and  exhibit  containing  speci¬ 
fications  presented  In  that  proceeding,  for 
tank-car  tanks  to  be  used  in  the  transporta¬ 
tion  of  liquefied  petroleum  gas. 

(b)  All  containers  shall  be  tested  at  the 
time  of  manufacture  In  accordance  with  the 
requirements  of  the  niles  or  code  under 
which  the  vessels  are  manufactured. 

(c)  The  water  capacity  shall  be  stxsh  that 
the  total  weight  of  any  container,  including 
contents  and  accessories,  shall  not  exceed 
Woo  pounds. 

(d)  A  name  plate  shall  be  securely  at¬ 
tached  to  each  container,  located  adjacent 
to  filling  connections  and  In  such  manner  as 
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to  be  readily  visible,  and  bearing  the  follow¬ 
ing  Information: 

(1)  Name  and  address  of  the  assembler  of 
the  container  and  container  accessories. 

(2)  The  wording  **Thls  container  shall  not 
contain  butane  having  a  vapmr  pressure  In 
excess  of  80  pounds  per  square  inch  at  100 
degrees  P.” 

(3)  Markings  in  increments  of  20*  F.,  in¬ 
dicating  the  maximum  levels  beyond  which 
the  container  shall  not  be  filled  with  liquid 
at  temperatures  between  20*  P.  and  130*  P., 
except  on  containers  provided  with  fixed 
maximum-level  indicators,  or  replaceable 
containers  which  are  gauged  by  weighing. 
This  marking  may  be  on  the  gauging  device. 

(e)  Each  container  shall  be  permanently 
marked  in  accordance  with  the  requirements 
of  the  code  under  which  it  was  constructed, 
or  with  the  stamp  of  the  National  Board  of 
Boiler  and  Pressure  Vessel  Inspectors,  and  in 
addition  shall  have  the  following  markings: 

(1)  The  water  capacity  of  the  container  in 
pounds  or  gallons,  U.  8.  Standard. 

(2)  The  working  pressiu’e  in  pounds  per 
square  inch  .for  which  the  container  Is 
designed. 

(3)  The  wall  thickness  of  the  shell  and 
heads. 

(f )  All  container  Inlets  and  outlets,  except 
safety  relief  valves  and  gauging  devices,  shall 
be  labeled  to  designate  whether  they  com¬ 
municate  with  vapor  or  liquid  space. 

(g)  Each  container  must  be  subjected,  at 
least  once  every  five  years,  to  the  original 
hydrostatic  and  hammer  test  required  by  the 
code  under  which  it  was  manufactured.  A 
container  must  be  condemned  if  it  fails  to 
pass  such  test.  Each  tank  passing  the  test 
must  be  marked  with  the  date  (month  and 
year)  plainly  and  permanently  stamped  on 
the  tank  or  name  plate.  For  example:  1-29 
for  January  1929.  Dates  of  previous  tests 
must  not  be  obliterated. 

(h)  All  prescribed  markings  on  tanks  must 
be  kept  legible. 

(i)  Containers  exposed  to  action  of  fire 
must  not  again  be  placed  in  service  imtil 
they  have  been  subjected  to  proper  heat 
treatment,  and  retest  as  provided  in  section 
3  (g). 

4.  Filling  pipe  and  discharge  pipes,  (a) 
The  discharge  outlet  shall  be  provided  with 
a  suitable  automatic  excess  fiow  valve. 

(b)  Filling  connections  shall  be  provided 
with  approved  automatic  valves  to  prevent 
back  flow  in  case  the  filling  connection  Is 
broken. 

(c)  All  other  connections  to  containers, 
except  safety  relief  coimections,  shall  be 
equipped  with  approved  automatic  excess 
flow  valves.  All  exceu  fiow  and  back  pressure 
check  valves  shall  be  located  inside  of  the 
container,  or  at  a  i>olnt  outside  where  the 
line  enters  the  container.  In  the  latter  case, 
installation  shall  be  made  in  such  manner 
that  any  undue  strain  beyond  the  excess  flow 
or  back  pressure  check  valve  will  cause  break¬ 
age  on  the  discharge  end  of  the  excess  flow 
or  back- pressme  check  valve,  and  not  be¬ 
tween  container  and  such  valve.  Gauging 
devices  which  do  not  Involve  the  flow  of 
liquid,  or  which  are  so  constructed  that  out¬ 
ward  flow  of  container  contents  shall  not 
exceed  that  passed  by  a  No.  54  drill  size,  need 
not  be  eqiilpped  with  excess  flow  valves. 

Note  1:  An  excess  flow  valve  is  a  valve  so 
designed  t^t  it  will  automatically  close  and 
shut  off  the  gas  or  liquid  flow  In  case: 

(1)  The  flow  through  the  valve  exceeds 
predetermined  flow,  which  flow  must  be  less 
than  the  pipe  line  capacity  to  and  from  such 
excess  flow  valve. 

(2)  The  pressure  on  the  Inlet  side  of  ex¬ 
cess  flow  valve  exceeds  by  a  certain  designed 
number  of  pounds  per  square  inch  the  pres¬ 
sure  In  pounds  on  the  outlet  of  such  valve. 

(d)  All  connections  to  containers  except 
gauging  device  connections  (see  sec.  6  (a) 
hereof)  and  safety  relief  connections  shall 


be  provided  with  shut-off  valves  located  as 
close  to  the  container  as  practicable. 

5.  Safety  devices,  (a)  Every  container 
shall  be  provided  with  one  or  more  safety 
relief  valves  of  spring  loaded  or  equivalent 
tj^  arranged  to  afford  free  vent  to  the  outer 
air  and  with  discharge  area  sufficient  to  pre¬ 
vent  the  building  up  of  pressure  in  excess  of 
120  percent  of  the  maximum  permitted  set¬ 
ting  (ff  the  relief  Valve  on  the  container,  and 
in  accordance  with  the  provisions  of  Appen¬ 
dix  “A-1". 

(b)  Safety  relief  valves  shall  be  set  to 
start  to  discharge,  with  relation  to  the  design 
working  pressure  of  the  container,  as  follows: 


Container 

Mlnimam 

Maximum 

A.  S.  M.  E . 

Pereevt 

100 

80 

Percent 

125 

100 

A.  P.  I.— A.  S.  M.  E . 

(c)  Safety  relief  valves  shall  be  so  arranged 
that  tampcqdng  will  be  minimized  and,  if 
pressure  setting  or  adjustment  is  external, 
the  relief  valves  shall  be  provided  with  suit¬ 
able  means  for  sealing  the  adjustment  mech¬ 
anism.  No  shut-off  valve  shall  be  Installed 
between  the  safety  relief  valve  and  the 
container. 

(d)  Each  safety  valve  shall  be  plainly  and 
permanently  marked  as  follows: 

(1)  With  the  pressure  In  pounds  per 
square  inch,  gauge,  at  which  the  valve  Is  set 
to  start  to  discharge  and  the  actual  free  dis¬ 
charge  area  In  square  Inches  of  the  valve  at 
Its  full  open  position;  for  example,  200-24. 

6.  Gauging  devices,  (a)  Each  container 
may  be  loaded  by  the  weighing  method, 
or  by  accurately  determining  liquid  levels, 
with  compensation  for  temperature  and 
for  vapor  above  the  liquid  In  which  case 
It  shall  be  equipped  with  an  accurate  liquid 
level  gauging  device  of  approved  design,  for 
example,  a  rotary  tube,  slip  tube,  automatic 
outage  tank,  magnetic,  or  fixed  tube  device, 
the  latter  consisting  of  a  dip  pipe  of  wmAii 
size  equipped  with  a  valve  at  the  outer  end. 
and  so  arranged  that  the  maximum  liquid 
level  to  which  the  container  may  be  flUed  Is 
not  In  excess  of  the  maxiTnum  permitted 
under  the  fining  density  table  In  Sec.  10  (a) , 
but  based  on  an  Initial  liquid  temperature  of 
not  to  exceed  40*  P. 

(1)  Gauging  devices  of  the  rotary  tube, 
fixed  tube,  slip  tube,  and  magnetic  tyjM  may 
be  tised  without  Installation  of  an  excess  flow 
valve,  provided  the  bleed  valve  opening  Is 
not  larger  than  a  #64  drill  size.  If  tanks  are 
to  be  filled  according  to  liquid  level,  each 
tank  should  have  a  thermometer  weU  so  that 
the  Internal  llqiild  temperature  can  be  easily 
determined  and  the  amount  of  liquid  and 
vapor  In  the  tank  corrected  to  a  60*  F.  basis. 

(b)  Gauging  devices  shall  have  a  design 
working  pressure  of  at  least  250  lbs.  per  sq. 
In.,  gauge. 

(c)  Gauge  glasses  of  the  column  type  are 
prohibited. 

7.  Fittings  and  accessories,  (a)  All  valves 
and  connections  shall  be  of  a  t3q)e  approved 
as  herein  provided,  suitable  for  use  with 
liquefied  petroleum  gas  and  designed  for  not 
less  than  the  maximum  pressure  to  which 
they  may  be  subjected. 

(b)  Valve  seat  material,  packing  gaskets, 
etc.,  shall  be  of  such  quality  as  not  to  be 
adversely  affected  by  liquefied  petroleum 
gases. 

8.  Protection  of  valves,  fittings,  and  acces¬ 
sories.  (a)  Each  container  shall  have  all 
valves,  fittings,  accessories,  safety  devices; 
gauging  devices,  and  the  like  suitably  pro¬ 
tected  against  mechanical  damage  by  rings, 
covers,  boxes,  or  hoods,  rigidly  attached  to 
the  containers.  Such  attachments  shall 
comply  with  the  provisions  of  the  Code  of 
rules  under  which  the  containers  are  con¬ 
structed.  and  shall  be  designed  (with  a  mini- 
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mum  factor  of  safety  of  four)  to  withstand 
in>/itng  In  any  direction  equal  to  two  times 
the  weight  of  the  container  and  attachments 
when  filled  to  the  maartmum  permissible 
loaded  wrtght. 

Q.  Mountings  for  eontainors.  (a)  Borl* 
Bontal  containers  shall  be  designed  and  built 
with  supports  attached.  The  type  of  support 
popularly  known  as  ‘‘skids'*  will  be  deemed 
to  comply  with  this  requirement. 

(b)  Containers  may  be  permanently  at¬ 
tached  to  the  supports  or  may  be  remorable, 
proTlded  proper  anchorage  Is  assured  to  pre¬ 
vent  Jarring  loose,  slipping,  or  rotating  of 
oontaUiers. 

(c)  Containers  shall  be  secured  In  place  on 
the  supports  by  fastenings,  designed  (with  a 
factor  of  safety  of  four)  to  withstand  loadings 
In  any  direction  equal  to  four  times  the  filled 
weight  of  the  container.  Brackets,  cradles, 
lifting  lugs,  or  other  attachments  Intended 
to  carry  loadings  shall  be  In  accordance  with 
the  Code  under  which  the  containers  are 
constructed  and  shall  be  attached  by  the 
container  manufacturer  before  testing. 

(d)  Zilftlng  lugs,  designed  (with  a  safety 
factor  of  foxur)  to  withstand  loadings  In 
any  direction  equal  to  four  times  the  filled 
weight  of  the  container.  Shall  be  provided  on 
the  container  or  container  support  In  a  man¬ 
ner  suitable  for  attaching  lifting  gear  and 
hold-down  devices. 

10.  Filling  densities,  (a)  The  "filling 
density"  Is  defined  as  the  percent  ratio  of  the 
weight  of  the  gas  In  a  container  to  the  srelght 
of  water  the  container  will  hold  at  00*  P. 
The  filling  density  of  containers  shall  not 
exceed  the  ratios  following: 

Maximum  permitted 

Specific  gravity  percent  filling 

at  60*  F.:  density 

OfiOO-OfiOO _  82 

0.809-0.425 _  88 

0.420-0.440 _  84 

0.441-0.452 _  85 

0.458-0.462 _  86 

0.463-0.472 .  87 

0.478-0.480 _  88 

0.481-0.488 _  80 

0.480-0.495 _  40 

0.496-0.503 _  41 

0.504-0.510 _  42 

0fill-0fil9 _  48 

0.520-0fi27 _  44 

0.528-0.586 _  45 

0.587-0.544 _  46 

0.545-0.652 _  47 

0.563-0.560 _  48 

0.561-0.568 _  40 

0.569-0.676 _  50 

0.677-0J184 _  61 

0.686-0.692 _  52 

0.698-0.600 _  68 

0.601-0.608 _  54 

0.600-0.617 _  66 

0.618-0.620 _  66 

0.627-0.684 _  67 


four  inches  high  with  the  words  (o)  Bach  container  shall  be  plainly  ang 
*7IJklflIABX4t  OAS— KEEP  IIBB  AMD  conspicuously  marked  “This  Side  Up**  or 
LIGBffIB  AWAT.“  .  “This  End  ui>,'‘  as  required. 

Ammoc  A-1— ItaQumD  or  Sanrr  Vslvb  roa  Butanx  Qas  Taivks  as  OLAssnriB  UNOm 

Sacnosr  3 

Mon:  Dsoutslde  diameter  of  tank  In  feet  and  fractions  thereof;  n=over-all  length  of 
tank  In  feet  and  fraetlona  thereof.  , 


Where  (DX  V)  does  not  exceed  10. 


Type8(>‘ 
lb.  min. 

Type  100- 
lb.  min. 

0.82 

a27 

.46 

.88 

.60 

.60 

1.28 

1.03 

1.00 

1.67 

zeo 

2.06 

Mlntmom  required  aafetT  valve  actual  free 
discbarce  ares  (sq.  ins.)* 


Type  ia»-  Type  160-  Tyi>e  178-  Type  200- 
lb.  min.  lb.  min.  lb.  min.  lb.  niln. 


Is  greater  than  20  but  not  mors  than  40. 
Is  greater  than  40  bat  not  mote  than  00. 
Is  greater  than  60  but  not  more  than  80. 


*In  no  event  may  vapor  pressure  of  butane  Oiled  into  any  tank  exceed  80  pounds  per  square  inch  at  100*  F. 


Order  approved  March  20, 1040,  In  No.  8666, 
authorizing  trial  transportation  of  conmier- 
cial  butane  (liquefied  petroleum  gas)  on 
freight  vessels  In  portable  fusion-welded 
tanks  of  special  design  to  Cristobal  and  Bal¬ 
boa,  Canal  Zone,  and  Colon  and  Panama  City, 
Republic  of  Panama,  amending  order  Decem¬ 
ber  28,  1930,  for  trial  transportation  of  com¬ 
mercial  butane  between  ports  of  the  United 
States  and  points  located  In  Puerto  Rico  and 
Virgin  Islands.  Pertinent  sections  of  regula- 
tions  amended  accordingly.  Authority  noted 
In  I  73.32  (d)  of  this  chapter.  Stowage  can¬ 
celed  by  regulations  of  Secretary  of  Com¬ 
merce  effective  April  9,  1941. 

Order  api»‘oved  December  18,  1041,  In  No. 
3666,  authorizing  trial  transportation  of  liq¬ 
uefied  petroleum  gas  In  5,000  cylinders  of 
addltlonal-t]rpe  alloy  steel  construction. 
Pertinent  sections  of  regulations  amended 
accordingly.  Authority  noted  In  i  73A12  (a) 

( 1 )  of  this  chapter  covering  specification  4B- 
240X  cylinders,  as  follows: 

SPZCtnCATION  4B  AIJ.OT  STBZI,  CTI.INDBX8 

22.  Additional  type.  Cylinders  without 
longitudinal  welded  seam  when  made  for 
service  pressure  at  least  150  potmds  to  not 
over  500  poimds  per  square  Inch  are  author¬ 
ized  when  complying  with  this  specification 
with  exceptions  and  additional  requirements 
as  follows: 

(a)  Exceptions.  (1)  Yield  point  not  over 
76  percent  cd  tensile  strength  is  acc^table. 

(2)  Wall  thickness  is  acceptable,  subject 
to  the  additional  requirement  specified  In 
par.  22  (b)  (1),  as  follows: 


(b)  The  liquid  portion  of  the  gas  In  a  con¬ 
tainer  shall  not  completely  fill  the  container 
At  180*  P. 

11.  Odoristng  the  gas.  (a)  In  order  that 
the  danger  of  escaping  combustible  gas  may 
be  minimized  and  to  facilitate  the  quick  de¬ 
tection  of  gas  leaks,  butane  transported  In 
these  containers  shall  be  effectively  odorlzed 
by  an  approved  agent  of  such  character  as  to 
positively  Indicate  the  presence  of  gas,  down 
to  concentrations  In  air  of  not  over  one-fifth 
the  lower  limit  of  combustibility,  by  a  dis¬ 
tinctive  odor. 

Notz  1 :  The  lower  limit  of  oombusilblllty 
of  butane  Is  1A6.  This  figure  represents 
volumetric  percentage  of  a  gas-air  mixture. 

12.  Painting  and  marking,  (a)  Containers 
ahall  be  painted  a  light  heat-reflecting  color 
and  the  paint  shall  be  renewed  as  often  as 
necessary  to  thoroughly  protect  all  metal 
surfaces. 

(b)  Each  container  shall  be  plainly  and 
conspicuously  marked  In  red  letters  not  lasi 


Inside  diameter 
of  cylinders 
ons.) 

Mint 

miim 

thick¬ 

ness* 

(in.) 

Inside  diame¬ 
ter  of  cylinders 
.  (ins.) 

Mini- 

mom 

thick¬ 

ness* 

(in.) 

13  or  less . 

a078 

Overl4Mtol6. 

0.087 

Over  13  to  14 . 

.061 

Over  15  to  16.. 

.092 

Overl4tol4H... 

.084 

Over  16 . 

.100 

*Exdading  galvanlting  or  other  protective  coating. 

(8)  Elongation  percentages  as  prescribed 
In  f  78.50-17  (a)  may  be  reduced  by  2  percent 
for  2-lnch  specimens,  and  1  percent  In  other 
csMs,  for  each  7,600  poimds  per  square  Inch 
Increment  of  tensile  strength  above  60,000 
poimds  per  square  Inch  up  to  the  mMimnm 
of  80,000^  pounds  per  square  Inch. 

(b)  Additional  requirements.  (1)  Wall 
stress  at  test  pressure,  as  calculated  under 
I  78.60-10  (b),  must  not  exceed  50  percent  of 
the  minimum  tensile  strength  of  the  steel. 

(2)  Ratio  of  length  of  cylinder  to  Its  di¬ 
ameter  must  not  exceed  8.6  when  wall  thick¬ 
ness  is  less  than  0.10  Inch. 

(3)  Each  cylinder,  except  when  brazed 
throughout,  must  be  thermally  stress  relieved 


after  all  welding  operations  have  been  com¬ 
pleted  and  prior  to  the  hydrostatic  test. 

(4)  Weld  test  specimens  must  be  cut  from 
one  cylinder  taken  at  rand<xn  from  each  lot 
of  200  or  less  cylinders  after  stress  relieving 
as  prescribed  and  must  pass  satisfactorily  the 
following  tests: 

(a)  Tensile  test.  Without  preparation 
other  than  finishing  the  edges  parallel  for 
a  distance  of  approximately  2  Inches  on  each 
side  of  the  weld,  the  specimen  must  be  frac¬ 
tured  In  a  tensile  test;  the  unit  breaking 
load  must  be  at  least  equal  to  the  minimum 
unit  breaking  load  In  the  tensile  tests  made 
under  the  requirements  of  i  78.50-16. 

(b)  Guided  bend  test.  A  specimen  1% 
Inches  wide,  on  which  the  edges  have  been 
machined  parallel  and  roimded  with  a  file, 
but  without  other  preparation,  shall  be  bent 
to  refusal  In  the  guided  bend  test  Jig  Illus¬ 
trated  In  paragraph  6.10  of  COA  Pamphlet 
0-8-1054,  “Standards  for  Welding  and  Braz¬ 
ing  on  ‘niln  Walled  Containers."  ^  The  root 
of  the  weld  (Inside  surface  of  cylinder)  shall 
be  located  away  from  the  ram  of  the  Jig. 
Any  specimen  which  shows  a  crack  exceed¬ 
ing  %  Inch  In  any  direction  upon  comple¬ 
tion  of  the  test  shall  be  considered 
unsatisfactory. 

(5)  All  markings  must  be  applied  on  a 
plate  of  ferrous  material  attached  to  the  top 
end  of  the  cylinder  or  permanent  part  there¬ 
of;  sufficient  space  must  be  left  on  the  plate 
to  provide  for  stamping  at  least  six  retest 
dates;  the  plate  must  not  be  attached  to  the 
side  wall  of  the  cylinders;  the  plate  must  be 
at  least  Inch  thick  and  It  must  be  at¬ 
tached  by  welding,  or  by  brazing  at  a  tem¬ 
perature  of  at  least  1400*  P.,  throughout  all 
edges  of  the  plate;  provided,  that  marks  may 
be  stamped  Into  the  metal  of  the  valve  boss 
or  valve  protecting  sleeve  or  similar  part  per¬ 
manently  attached  to  the  top  end  of  the  cyl¬ 
inder;  provided  further,  that  marks  other 
than  those  prescribed  In  par.  19  may  be 
stamped  Into  the  foot  ring.  Stamping  of 
letters,  figures  or  other  marks  into  the  metal 
of  the  cylinder  for  any  purpose  whatever, 
except  as  above  authorized.  Is  expressly 
prohibited. 

(6)  Reports  of  manufacture  shall  Include 
percentage  of  each  alloying  element  In  the 
steel  and  shall  state  that  the  cylinders  are 
made  under  the  provisions  of  par.  22  of  this 
specification. 

■  (7)  Carbon  content  of  steel  must  not  ex¬ 
ceed  0.20  percent. 

(c)  Marking  requirements  of  f  78A0-19  (a) 
(2)  of  specification  No.  4  must  be  complied 
with.  The  marking  of  cylinders  must  be  as 
follows: 

I.  O.  C.— 4  B— 840  Z 

»  Available  from  the  Ckunpreesed  Gas  As¬ 
sociation,  Inc.,  600  Fifth  Avenue,  New  York 
86,  N.Y. 


Tuesday,  December  29,  1964 
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Subpart  D — Specifications  for  Metal 
Barrels,  Drums,  Kegs,  Cases, 
Trunks,  and  Boxes 

§  78.80  Specification  5 ;  steel  barrels  or 
drums. 

Removable  head  containers  which  will 
pass  all  required  tests  are  authorized. 

§  78.80-1  Compliance. 

(a)  Required  in  all  details. 

§  78.80—2  Rated  capacity. 

(a)  Rated  capacity  as  marked,  see 
§78.80-11  (a)  (3).  Actual  capacity  of 
straight-sided  containers  shall  be  not 
less  than  rated  (marked)  capacity  plus 
2  percent,  nor  greater  than  rat^  ca¬ 
pacity  plus  2  percent  plus  1  quart,  ex¬ 
cept  that  for  containers  over  30  gallons 
marked  capacity  actual  capacity  shall 
be  not  less  than  rated  capacity  plus  2 
percent,  nor  greater  than  rated  capac¬ 
ity  plus  2  percent  plus  2  quarts;  actual 
capacity  of  bilge-type  containers  must 


(b)  Steel  sheets  of  specified  gauges 
shall  comply  with  the  following: 


Gauge  No. 

Nominal 
thickness  ‘ 
(inch) 

Minimum 
thickness  > 
(in(^) 

ia_ _  _ 

0.06S7 

0.0817 

14__  .  _ 

.0747 

.0677 

1ft- _  _ 

.0606 

.0533 

IR. _  _ 

.0478 

.0428 

_  _ 

.0350 

.0324 

a. _ 

.0200 

.0260 

'Thicknen  shall  be  measured  at  any  point  on  the 
sheet  not  less  than  H  Inch  from  an  edge. 


§  78.80-8  Rolling  hoops. 

(a)  Separate  hoops  to  have  tight  fit 
on  shell  and  be  firmly  secured  In  place. 
Beading  under  roUipg  hoops  not  per¬ 
mitted.  Attachment  to  drum  body  by 
spot  welding,  except  for  continuous  re¬ 
sistance  method,  not  permitted.  Weld¬ 
ing  of  l-bar  t3q)e  directly  to  body  of  drum 
in  any  manner  not  per^tted. 

§  78.80—9  dosures. 

(a)  Adequate  to  prevent  leakage;  gas¬ 
kets  required. 


be  not  less  than  rated  capacity,  nor 
greater  than  rated  capacity  plus  2  per¬ 
cent  plus  2  quarts. 

§  78.88-3  Composition. 

(a)  Sheets  for  body  and  heads  to  be 
low  carbon,  open  hearth  or  electric  steeL 
Stainless  steel,  when  used,  must  be,  ex¬ 
cept  for  rolling  hoops  and  chime  rein¬ 
forcement,  an  austenitic  18  and  8  chrome 
nickel  alloy  with  carbon  content  not 
over  0.08  percent,  or  other  equivalent 
grades. 

§  78.80—5  Seams. 

(a)  Body  seams  welded. 

§  78.80-6  Chime  reinforcement. 

(a)  Containers  over  25  gallons  capac¬ 
ity,  with  fianged  head  secured  to  body,  to 
have  chime  reinforcement  adequate  for 
its  protection. 

§  78.80-7  Parts  and  dimensions. 

(a)  Parts  and  dimensions  as  follows: 


(b)  Closing  part  (plug,  cap.  plate,  etc., 
see  Note  1)  must  be  of  metal  as  thick  as 
prescribed  for  head  of  container;  this 
not  required  for  containers  of  12  gallons 
or  less  when  the  opening  to  be  closed  is 
not  over  2.7  inches  in  diameter.  If  un¬ 
threaded  cap  is  used  it  must  be  provided 
with  outside  sealing  devices  which  can¬ 
not  be  removed  without  destroying  the 
cap  or  sealing  device. 

Notb  1:  This  does  not  apply  to  cap  seal 
over  a  closure  which  complies  with  all  re¬ 
quirements. 

(c)  For  closure  with  threaded  plug  or 
cap,  the  seat  (flange,  etc.)  for  plug,  or 
cap,  must  have  3  or  more  complete 
threads;  two  drainage  holes  of  not  over 
%9-inch  diameter  are  allowed.  Plug,  or 
cap,  must  have  sufficient  length  of 
thread  to  engage  3  threads  when  screwed 
home  with  gasket  in  place. 

(d)  Full  removable  head  drums  over 
5  gallons  capacity  must  be  closed  by 
means  of  12  gauge  bolted  ring  with  drop 
forged  lugs,  one  of  which  is  threaded, 
and  having  %  inch  bolt  and  nut  for 
drums  not  over  30  gallons  capacity  and 
%  inch  bolt  and  nut  for  drums  over  30 


gallons  capacity.  Five  gallon  drums 
must  be  of  lug  type  closure  with 
cover  having  at  least  16  lugs.  Equally 
efficient  types  of  closures  are  authorized 
upon  demonstration  and  proof  of  satis¬ 
factory  tests  to  representative  of  Bureau 
of  Explosives. 

§  78.80—10  Defective  containers. 

(a)  Leaks  and  other  defects  to  be  re¬ 
paired  by  method  used  in  constructing 
container,  not  by  soldering. 

§  78.80—11  Marking. 

(a)  Marking  on  each  container  by  em¬ 
bossing  on  head,  except  that  such  em¬ 
bossment  must  be  on  the  permanent 
head  for  drums  having  removable  heads, 
with  raised  marks,  or  by  embossing  or 
die  stamping  on  footring  on  drums 
equipped  with  footrings,  or  on  metal 
plates  securely  attached  to  drum  by  braz¬ 
ing  or  welding  not  less  than  20  percent 
of  the  perimeter,  as  follows: 

(1)  ICC-5.  In  addition,  when  the 
container  is  of  stainless  st^l.  the  type 
of  steel  used  In  body  and  head  sheets 
as  Identified  by  American  Iron  and  Steel 
Institute  type  number,  and  also  the  let¬ 
ters  HT  following  steel  designation  on 
containers  subjected  to  stress  relieving 
or  heat  treatment  during  manufacture 
(for  example,  ICC-5-304  or  ICX3-5-304 
HT  as  applicable),  shall  be  shown. 
These  marks  shall  be  understood  to  cer¬ 
tify  that  the  container  complies  with  all 
specification  requirements. 

(2)  Name  or  symbol  (letters)  of  maker 
or  other  party  assuming  responsibility 
for  compliance  with  specification  re¬ 
quirements;  this  must  be  recorded  with 
the  Bureau  of  Explosives. 

(3)  Gauge  of  metal  in  thinnest  part, 
rated  capacity  in  gallons,  and  year  of 
manufacture  (for  example,  14-55-50). 
When  gauge  of  metal  in  body  differs 
from  that  in  head,  both  must  be  indi¬ 
cated  with  slanting  line  between  and 
with  gauge  of  body  indicated  first  (for 
example  14/12-55-50  for  bo^  14  gauge 
and  head  12  gauge). 

§  78.80—12  Size  of  markings. 

(a)  Size  of  markings  (minimum) : 
high  for  33-gallon  or  less,  for  over  33 
and  not  over  55  gallons,  and  1"  for  over 
55  gallons. 

§  78.80—13  Type  tests. 

(a)  Samples  taken  at  random  and 
closed  as  for  use,  shall  withstand  pre¬ 
scribed  tests  without  leakage.  Tests  to 
be  made  of  each  type  and  size  by  each 
company  starting  production  and  to  be 
repeated  every  four  months.  Samples 
last  tested  to  be  retained  imtil  further 
tests  are  made.  The  tsre  tests  are  as 
follows: 

(1)  Test  by  dropping,  filled  with  water 
to  98  percent  capacity,  from  height  of  4 
feet  onto  solid  concrete  so  as  to  strike 
diagonally  on  chime,  or  when  without 
chime  seam,  to  strike  on  other  circum¬ 
ferential  seam;  also  additional  drop  test 


Marked  capacity  not 
over  (gallons) 

Type  of  container 

Minimum  thickness, 
uncoated  sheets 
(gauge) 

Body  sheet 

Head  sheet 

K  -  -  -  - 

Straight  side _ 

22 

22 

in  . 

.....do _ — _ 

20 

20 

n  _  _ -  - 

_ do _  _ _ _ _ 

14 

14 

p  _ 

. do.—.. _ 

18 

18 

p  _ _ 

. do . . 

16 

16 

iin  _ 

.....do.  _ _ _ 

14 

14 

p 

,  _ _ 

18 

18 

M 

-  .--dO-  -X  _ 

16 

16 

iin  _ 

.....do...— _ ....... 

14 

14 

B  _  __  _  _ 

.....do..—....——— 

16 

16 

. do. _ _ _ ....... 

14 

14 

» 

Bilge.  _ _ ..... _ 

14 

16 

is . 

13 

14 

Rolling  hoops 


Type  • 


None... 

. do. 

. do- 

U . 

u « . 

u » . 

I-bar... 
I-bar 
I-bar ». 

(*) . 

(*«)—. 
N<me.. 
. do. 


Minimum 


Size  (gauge 
or  inch) 


16 

14 

12 

JixlJi 

m 


Weight 
(pounds 
per  foot) 


1.26 

L25 

1.25 


« RoUing  hoops  of  pliable  solid  rubber  or  other  suitable  material  are  also  authorized  when  approved  as  to  type 
•nd  oonstructUm  by  the  Bureau  of  Explosives. 

» ta°ad^tl<^i^he  Mnn^rolllng  hoops,  the  body  of  each  removable  head  drum  must  have  a  rolled  or  swedged 
in  hoop  the  oenter-Une  of  which  sb^  be  not  more  than  3  inches  from  the  top  curl. 
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RULES  AND  REGULATIONS 


on  any  other  parts  which  might  be  con¬ 
sider^  weaker  than  the  chime.  Closing 
devices  and  other  parts  projecting  be¬ 
yond  chime  or  rolling  hoops  must  also 
be  capable  of  withstanding  this  test. 

(2)  Hydrostatic  pressure  test  of  40 
poimds  per  square  inch  sustained  for  5 
minutes ;  except  that  full  removable  head 
drums  must  sustain  20  pounds  per  square 
inch. 

(3)  Periodic  drop  and  hydrostatic 
tests  are  not  required  when  containers 
fabricated  of  stainless  steel  have  satis¬ 
factorily  withstood  prescribed  tests  at 
the  original  start  of  production.  Satis¬ 
factory  test  results  must  be  obtained  on 
samples  of  subsequent  containers  that 
have  been  altered  in  design  or  construc¬ 
tion.  In  Instances  where  manufacturers 
have  suspended  production  for  an  inter¬ 
val  of  12  months  or  more,  drop  and  hy¬ 
drostatic  tests  must  be  again  conducted 
as  prescribed  in  subparagraphs  (1)  and 
(2)  of  this  paragraph  as  for  original 
start  of  production. 

§  78.80-14  Leakage  test. 

(a)  Eeuih  container  shall  be  tested, 
with  seams  imder  water  or  covered  with 
soapsuds  or  heavy  oil,  by  interior  air 
pressure  of  at  least  15  poimds  per  square 
inch.  Equally  efiBcient  means  of  testing 
are  authorized  upon  demonstration  and 
proof  of  satisfactory  tests  to  representa¬ 
tive  of  Bureau  of  Explosives.  Leakers 
shall  be  rejected  or  repaired  and  re¬ 
tested.  Removable  head  containers  not 
required  to  be  tested  with  heads  in 
place  except  that  samples  taken  at  ran¬ 
dom  and  closed  as  for  use,  of  each  type 
and  size,  must  be  tested  at  start  of  pro¬ 
duction  and  repeated  every  four  months. 
Samples  so  tested  must  be  retained  until 
further  tests  are  made. 


§  78.81  Specification  5A;  steel  barrds 
€tr  drums. 

Removable  head  containers  not 
authorized. 

§  78.81—1  Comidiance. 

(a)  Required  in  all  details. 

/ 

§  78.81—2  Rated  capacity. 

(a)  Rated  capacity  as  marked,  see 
S  78.81-11  (a)  (3) .  Actual  capacity  of 
straight-sided  containers  shall  be  not 
less  than  rated  (marked)  capacity  plus 
2  perc^t,  nor  greater  than  rated  ca¬ 
pacity  plus  2  percent  plus  1  quart,  ex¬ 
cept  that  for  containers  over  30  gallons 
marked  capacity  actual  capacity  shall 
be  not  less  than  rated  capacity  plus  2 
percent,  nor  greater  than  rated  capacity 
plus  2  percent  plus  2  quarts;  actual  ca¬ 
pacity  of  bilge-type  containers  must  be 
not  less  than  rated  capacity  nor  greater 
than  rated  capacity  plus  2  percent  plus  2 
quarts. 

§  78.81—3  Composition. 

(a)  Sheets  for  body  and  heads  to  be 
low  carbon,  open  hearth  or  electric  steel. 

§  78.81—5  Seams. 

(a)  Body  seams  welded. 

(b)  Head  and  chime  seams  welded  or 
double-seamed. 

(c)  Flanges  for  closures  welded  in 
place. 

§  78.81—6  Chime  reinforcement. 

(a)  Containers  over  25  gallons  ca¬ 
pacity.  with  flanged  head  secured  to 
body,  to  have  chime  reinforcement  ade¬ 
quate  for  its  protection. 

§  78.81—7  Parts  and  dimensions. 

(a)  Parts  and  dimensions  as  follows: 


(b)  Steel  sheets  of  specifled  gauges 
shall  comply  with  the  following: 


Oange  No. 

Nominal 
thickness  > 
(Indi) 

Minimum 
thick  ne!!$  > 
(inch) 

12 _ 

0.1046 

0.0946 

13. . 

.0807 

.0817 

If . 

.0747 

.0677 

16 . 

.0608 

.0533 

I  Thickness  shall  he  measured  at  any  point  on  the  sheet 
not  less  than  H  Inch  from  an  edge. 

§  78.81—8  Rolling  hoops. 

(a)  Separate  hoops  to  have  tight  fit 
on  shell  and  be  firmly  secured  in  place. 
Beading  under  rolling  hoops  or  welding 
of  the  rolling  hoops  directly  to  the  body 
of  the  drum  in  any  manner  is  not  per¬ 
mitted. 

§  78.81—9  Qosnres. 

(a)  Adequate  to  prevent  leakage ;  gas¬ 
ket  required.  Closure  must  be  of  screw- 
thread  type  or  fastened  by  screw-thread 
device.  Unthreaded  cap  is  authorized 
for  containers  of  12  gallons  or  less  if  cap 
is  provided  with  outside  sealing  devices 
which  caimot  be  removed  without  de¬ 
stroying  the  cap  or  sealing  device. 

(b)  Closing  part  (plug,  cap,  plate,  etc., 
see  Note  1)  must  be  of  metal  as  thick  as 
prescribed  for  head  of  container;  this  not 
required  for  containers  of  12  gallons  or 
less  when  the  opening  to  be  closed  is  not 
over  2.3  inches  in  diameter. 

Noxs  1:  This  does  not  apply  to  cap  seal 
over  a  cloexire  which  complies  with  all  re¬ 
quirements. 

(c)  For  closure  with  threaded  plug  or 
cap,  the  seat  (flange,  etc.)  for  plug  or 
cap  must  have  5  or  more  complete 
threads;  2  drainage  holes  of  not  over 


Marked  capacity  not  over 
(gallons) 


Type  of  container 


Siu 

(gauge  or 
inch) 


Weight 
(pounds 
per  foot) 


- — - - - - diameter  are  allowed  in  that  sec- 

Rolling  hoops  tion  of  flange  which  extends  inside  the 

unSatedshwteSSe) - drum.  Plug  or  Cap  must  have  sufficient 

darked  caoadtv  not  over  m  "  Minimum  length  of  thread  to  engage  5  threads 

(gallons)  Typo  of  container  -  When  securely  tightened  with  gasket  in 

Body  Head  (ga^or  (Kds 

sheet  sheet  i^h)  per  foot)  (d)  Openings  over  2.3"  diameter  not 

- peimitted.  Threads  for  plug  or  cap  must 

I .  straight  side .  16  16  None .  be  8  OT  less  per  Inch  when  over  %" 

. do .  16  16  standard  pipe  size.  Flanges  with  inside 

I””doI"""I."III"  12  12  "Illdo""  ixiH  i!6o  threads  and  plugs  must  conform  with 

i.r.*.”!"""”! . -  BTige„ . .  14  16  None. .  thread  diameter  and  thread  form 

.  ° . . .  shown  in  the  following  drawing;  other 

~  ~  ~  ]  T"]  I  details  shown  on  the  drawing  are  rec- 

I  Rolling  hoops  of  pliable  solid  rubber  or  other  suitable  material  are  also  authorised  when  approved  as  to  tyi)e  and  -.-—onHoW 
instructton  by  the  Bureau  of  Explosives.  ommenaeo. 


10 . .  Straight  side  - 


I 

Minimum  thickness, 

1  nncoated  sheets  (gauge) 

Body 

Head 

sheet 

sheet 

16 

16 

16 

16 

14 

14 

12 

12 

14 

16 

13 

14 

_ do..... 

_ do _ 

None _ 

_ do _ 
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(eoUinx  boopt 


Mlnimam 


Marked  capacity  not 
over  ((allons) 


Type  of  container 


81te  (Kange 
or  inch) 


Weight 
(pounds 
per  foot) 


None. 


Straight  side. 


1  Minimnm 

thickness,  1 

1  nncoated  sheets  L 

'  (gange) 

Body 

Head 

sheet 

sheet 

M 

M 

22 

22 

ao 

» 

18 

18 

18 

18 

IS 

14 

18 

18 

14 

14 

Qange  No. 

Nominal 
thickness  > 
(inch) 

Minimnm 
thickness ' 
(inch) 

18 . 

0.0897 

a  0817 

14. . 

.0747 

.0677 

18 . 

.0890 

.0633 

18 . 

.0478 

.0428 

20 _ 

.0359 

.0324 

22 _ 

.0299 

.0269 

94 _ 

.0239 

.0209 
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certify  that  the  container  complies  with 
all  specification  requirements. 

(2)  Name  or  symbol  (letters)  of  maker 
or  other  party  assuming  responsibility 
for  compliance  with  specification  re¬ 
quirements;  this  must  be  recorded  with 
the  Bureau  of  Explosives. 

(3)  Gauge  of  metal  in  thinnest  part, 
rated  capacity  in  gallons,  and  year  of 
manufacture  (for  example.  14-55-50). 
When  gauge  of  metal  in  body  differs 
from  that  in  the  head,  both  must  be  in¬ 
dicated  with  slanting  line  between  and 
with  gauge  of  body  indicated  first  (for 
example  14/12-55-50  for  body  14  gauge 
and  head  12  gauge). 

§  78.82—12  Size  of  markings. 

(a)  Size  of  markings  (minimum) : 
y^'  high  for  33-gallon  or  less,  for 
over  33  and  not  over  55  gallons,  and  1" 
for  over  55  gallons. 

§  78.82-13  Type  tests. 

(a)  Samples  taken  at  random  and 
closed  as  for  use.  shall  withstand  pre¬ 
scribed  tests  without  leakage.  Tests  to 
be  made  of  each  type  and  size  by  each 
company  starting  production  and  to  be 
repeated  every  four  months.  Samples 
last  tested  to  be  retained  until  further 
tests  are  made.  The  type  tests  are  as 
follows: 

(1)  Test  by  dropping,  filled  with  water 
to  98  percent  capacity,  from  height  of  4 
feet  onto  solid  concrete  so  as  to  strike 
diagonally  on  chime,  or  when  without 
chime  seam,  to  strike  on  other  circiun- 
ferential  seam;  also  additional  drop  test 
on  any  other  parts  which  might  be  con¬ 
sidered  weaker  than  the  chime.  Closing 
devices  and  other  parts  projectile  be¬ 
yond  chime  or  rolling  hoops  must  also 
be  capable  of  withstanding  this  test. 

(2)  Hydrostatic  pressure  tests  of  40 
pounds  per  square  inch  sustained  for  5 
minutes;  except  that  full  removable  head 
drums  must  sustain  20  pounds  per  square 
inch. 

§  78.82—14  Leakage  test. 


plus  2  percent  plus  1  quart,  except  that 
for  containers  over  30  gallons  marked 
capacity  actual  capacity  shall  be  not  less 
than  rated  capacity  plus  2  percent,  nor 
greater  than  rated  capacity  plus  2  per¬ 
cent  plus  2  quarts;  actual  capacity  of 
bilge-type  containers  must  be  not  less 
than  rated  capacity,  nor  greater  than 
rated  capacity  plus  2  percent  plus  2 
quarts. 

§  78.83—3  Composition. 

(a)  Steel  must  be,  except  for  rolling 
hoops  and  chime  reinforcement,  as 
follows: 

(b)  All  sheet  metal,  welding  rod. 
closing  devices,  and  samples  taken  from 
the  welded  portion  of  the  finished  con¬ 
tainer  must  be  of  Tjrpe  304,  18  chrome  8 
nickel  alloy  with  0.08  percent  carbon 
maximum.  18-20  percent  chromium, 
8-11  percent  nickel,  or  other  tsrpes  of 
stainless  steel  of  equivalent  corrosion 
resistance  and  physical  properties. 

(c)  Type  304  or  other  grades  of 
equivalent  corrosion  resistant  steels  in 
the  as-welded  condition  are  permissible 
for  nitric  acid  concentrations  up  to  and 
including  78  percent.  For  all  concen¬ 
trations  of  nitric  acid  the  following  are 
permissible: 

(1)  Type  304  heat-treated  (quenches 
from  1900"  P.) ,  or 


(2)  Stabilized  Tsrpe  347  in  the  as- 
welded  condition,  or 

(3)  Stabilized  Type  347  stress-relieved 
(1550"-1650"  P.),  or 

(4)  Stabilized  Type  347  heat-treated 
(quenches  from  1900"  P.) ,  or 

(5)  Other  grades  of  equivalent  cor¬ 
rosion  resistance. 

(d)  All  parts  of  any  completed  con¬ 
tainer  exposed  to  lading  must  comply 
with  the  standard  65  percent  boiling 
nitric  acid  test  in  that  the  limit  of  inches 
per  month  penetration  in  accordance 
with  corrosion  test  as  used  in  American 
Society  of  Testing  Materials  Standard 
A-262-44-T  shall  be  0.0015  inch,  this 
figmre  to  be  an  average  of  five  48-hour 
tests. 

§  78.83—5  Seams. 

(a)  Body  seams  welded. 

(b)  Chime  seams  welded  or  double- 
seamed  and  welded. 

(c)  Flanges  for  closures  welded  in 
place. 

§  78.83-6  Chime  reinforcement. 

(a)  Containers  of  10  gallons  capacity 
or  over,  with  fianged  head  secured  to 
body,  to  have  chime  reinforcement  ade¬ 
quate  for  its  protection. 

§  78.83—7  Parts  and  dimensions. 

(a)  Parts  and  dimensions  as  follows: 


Marked  capacity  not  over 
(gallons) 

Type  of  container 

Minimum  thickness, 
unooated  sheets  (gauge) 

Type  > 

tolling  hoops 

Minimum 

Body  sheet 

Head  sheet 

Size 
(gauge 
or  inch) 

Weight 
(pounds 
per  foot) 

1*  _ 

Straight  aida .  ,  , 

20 

20 

None _ 

an  . 

18 

18 

I-bar . 

HxlH 

1.25 

u _ > _ 

.....do. 

16 

16 

...do.* . 

1x1)4 

1.60 

no  _ 

.....do.  ••••••••••• 

14 

14 

...do.* . 

1x1)4 

1.60 

IK  ..  . 

Rilga  _ 

16 

16 

None _ 

an  . 

....Ido. 

14 

16 

...do...... 

fiS  ....  _  _  .  . . 

.....do _ .... _ 

13 

14 

...do _ 

I  Rolling  hoops  of  p^hle  solid  rabber  or  other  suitable  material  are  also  authorized  when  approved  as  to  type  and 
construction  by  the  Bureau  of  Explosives. 

t  stainless  steel  I*bar  rolling  hoops  H  x  IH  inches,  weighing  not  less  than  1.27  pounds  per  foot,  are  authorized. 


(a)  Each  container  shall  be  tested, 
with  seams  imder  water  or  covered  with 
soapsuds  or  heavy  oil,  by  interior  air 
pressure  of  at  least  15  pounds  per  square 
inch.  Equally  efficient  means  of  testing 
are  authorized  upon  demonstration  and 
proof  of  satisfactory  tests  to  representa¬ 
tive  of  Bureau  of  Explosives.  Leakers 
shall  be  rejected  or  repaired  and  retested. 
Removable  head  containers  not  required 
to  be  tested  with  heads  in  place  except 
that  samples  taken  at  random  and  closed 
as  for  use,  of  each  type  and  size,  must  be 
tested  at  start  of  production  and'repeated 
every  four  months.  Samples  so  tested 
must  be  retained  until  further  teste  are 
made. 

§  78.83  Specification  5C;  steel  barrels 
or  drums. 

Removable  head  containers  not  au¬ 
thorized. 

§  78.83-1  Compliance. 

(a)  Required  in  all  details. 

§  78.83-2  Rated  capacity. 

(a)  Rated  capacity  as  marked,  see 
§  78.33-11  (a)  (3).  Actual  capacity  of 
straight-sided  containers  shall  be  not  less 
than  rated  (marked)  capacity  plus  2  per¬ 
cent,  nor  greater  than  rated  capacity 


(b)  Steel  sheets  of  specified  gauges 
shall  comply  with  the  following: 


Gauge  No. 

Nominal 
thickness  > 
(inch) 

Minimum 
thickness  > 
(Inch) 

13 _ 

a  0897 

0.0817 

14 _ 

.0747 

.0677 

16 _ 

.0698 

.0533 

18  _ _ _ 

.0478 

.0428 

an _ 

.0359 

.0324 

>  Thickness  shall  be  measured  at  any  point  on  the  sheet 
not  less  than  H  Inch  from  an  edge. 


§  78.83-3  Rolling  hoops. 

(a)  Separate  hoops  to  have  tight  fit 
on  shell  and  be  firmly  secured  in  place. 
Beading  under  rolling  hoops  or  spot  weld¬ 
ing  not  permitted. 

§  78.83—9  Qosures. 

(a)  Adequate  to  prevent  leakage:  gas¬ 
kets  required.  Closure  must  be  of  screw- 
thread  type  or  fastened  by  screw-thread 
device.  Unthreaded  cap  is  authorized 
for  containers  of  12  gallons  or  less  if  cap 
is  provided  with  outside  sealing  devices 
which  cannot  be  removed  without  de- 
stro3dng  the  cap  or  sealing  device. 

(b)  Closing  part  (plug,  cap,  plate,  etc., 
see  Note  1)  must  be  of  metal  as  thick 
as  prescribed  for  head  of  container;  this 


not  required  for  containers  of  12  gallons 
or  less  when  the  opening  to  be  closed  is 
not  over  2.3  inches  in  diameter. 

Note  1 :  This  does  not  apply  to  cap  seal  over 
a  closxire  which  compiles  with  all. require¬ 
ments.  ' 

(c)  For  closure  with  threaded  plug  or 
cap,  the  seat  (flange,  etc.)  for  plug  or 
cap  must  have  5  or  more  complete 
threads;  2  drainage  holes  of  not  over 
inch  diameter  are  allowed  in  that  section 
of  flange  which  extends  inside  the  drum. 
Plug  or  cap  must  have  sufficient  length  of 
thread  to  engage  5  threads  when  securely 
tightened  with  gasket  in  place.  Except 
that  for  containers  not  over  15  gallons 
marked  capacity  the  seat  (flange,  etc.) 
for  plug  or  cap  may  have  at  least  3  com¬ 
plete  threads  and  plug  or  cap  sufficient 
length  of  thread  to  engage  3  threads 
when  securely  tightened  with  gasket  in 
place. 

(d)  Openings  over  2.3  inches  are  not 
permitted.  Threads  for  plug  or  cap  must 
be  8  or  less  per  inch  When  over  %  inch 
standard  pipe  size. 

(1)  Flanges  with  inside  threads  and 
plug  must  conform  with  the  thread  di¬ 
ameter  and  thread  form  shown  in  the 
following  drawing  (other  details  shown 
on  the  drawing  are  recommenced) : 
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g  78.83—10  Defective  containers. 

(a)  Leaks  and  other  defects  to  be  re¬ 
paired  by  method  used  in  constructing 
container,  not  by  soldering. 

g  78.83-11  Marking. 

(a)  Marking  on  each  container  by 
embossing  on  head  with  raised  marks, 
or  by  embossing  or  die  stamping  on  foot¬ 
ed  on  drums  equipped  with  footrings, 
or  on  metal  plates  securely  attached  ro 
drum  by  brazing  or  welding  not  less  than 
20  percent  of  the  perimeter  as  follows: 

(1)  ICC-5C,  the  type  of  steel  used  in 
body  and  head  sheets  as  identified  by 
American  Iron  and  Steel  Institute  tsrpe 
number,  and,  in  addition,  the  letters 
HT  following  steel  designation  on  con¬ 
tainers  subjected  to  stress  relieving  or 
heat  treatment  during  manufacture  (for 
example,  ICC-6C-304  or  ICC-5C-304HT 
as  applicable).  These  marks  shall  be 
understood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 

(2)  Name  or  ssrmbol  (letters)  of 
maker  or  other  party  assuming  respon- 
libility  for  compliance  with  specification 
requirements;  this  must  be  recorded  with 
the  Bureau  of  Explosives.  Also,  by  em¬ 
bossing  or  stsunping,  tare  weight  in 
pounds  (for  exsunple,  TW121) . 

(3)  Gauge  of  metal  in  thinnest  part, 
rated  capacity  in  gallons,  and  year  of 
manufacture  (for  example.  14-^5-50). 
When  gauge  of  metal  in  body  differs 
from  that  in  head,  both  must  be  indi¬ 
cated  with  slantixig  line  between  and 
with  gauge  of  body  Indicated  first  (for 
example  14/12-55-50  for  body  14  gauge 
and  head  12  gauge). 

§  78.83-12  Size  of  marking. 

(a)  Size  of  markings  (minimum) : 

high  for  33-gallon  or  less.  for 
over  33  and  not  over  55  gallons,  and  1" 
for  over  55  gallons. 

§  78.83—13  Type  tests. 

(a)  Samples,  taken  at  random  and 
closed  as  for  use.  must  be  capable  of 
withstanding  prescribed  tests  without 
leakage.  Tests  to  be  made  of  each  type 
and  size  by  each  company  starting  pro¬ 
duction  and  to  be  repeated  every  4 
months,  except  as  provided  in  subpara¬ 
graph  (3)  of  this  paragraph.  Samples 
last  tested  to  be  retained  until  further 
tests  are  made.  The  type  tests  are  as 
follows: 

(1)  Test  by  dropping,  filled  with  wa¬ 
ter  to  98  percent  capacity,  from  height 
of  6  feet  onto  solid  concrete  so  as  to 
strike  diagonally  on  chime,  or  when  with¬ 
out  chime  seam,  to  strike  on  other  cir¬ 
cumferential  seam;  also  additional  drop 
test  on  any  other  parts  which  might  be 
considered  weaker  than  the  chime. 
Closing  devices  and  other  parts  project¬ 
ing  beyond  chime  or  rolling  hoops  must 
&lso  be  capable  of  withstanding  this  test. 

(2)  Hydrostatic  pressure  test  of  80 
pounds  per  square  inch  sustained  for  5 
minutes. 

(3)  Periodic  drop  and  hydrostatic 
twts  are  not  required  where  container 
has  satisfactorily  met  prescribed  tests  at 

original  start  of  production.  Satis¬ 
factory  test  results  must  be  obtained  on 
^ples  of  subsequent  containers  that 
imve  been  altered  in  design  or  con- 
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struction.  Samples  so  tested  must  be 
retained. 

§  78.83-14  Leakage  teat. 

(a)  Each  container  shall  be  tested, 
with  seams  under  water  or  covered  with 
soapsuds  or  heavy  oil.  by  interior  air 
pressure  of  at  least  15  pounds  per  square 
inch.  Equally  e£Bcient  means  of  testing 
are  authorized  upon  demonstration  and 
proof  of  satisfactory  tests  to  representa¬ 
tive  of  Bureau  of  Explosives.  Leakers 
shall  be  rejected  or  repaired  and  re¬ 
tested. 

§  78.84  Specification  5D;  steel  barrels 
or  dru^,  lined. 

Removable  head  containers  which  will 
pass  all  required  tests  are  authorized. 

§  78.84-1  Compliance. 

(a)  Required  in  all  details. 

§  78.84—2  Rated  capacity. 

(a)  Rated  capacity  as  marked,  see 
§78.84-11  (a)  (3).  Actual  capacity  of 
straight-sided  containers  shall  be  not 
less  than  rated  (marked)  capacity  plus 
2  percent,  nor  greater  than  rated  capac¬ 


ity  plus  2  percent  plus  1  quart,  except 
that  for  containers  over  30  gallons 
marked  capacity  actual  capacity  shall 
be  not  less  than  rated  capacity  plus  2 
percent,  nor  greater  than  rated  capacity 
plus  2  percent  plus  2  quarts;  actual  ca¬ 
pacity  of  bilge-type  containers  must 
be  not  less  than  rated  capacity,  nor 
greater  than  rated  capacity  plus  2  per¬ 
cent  plus  2  quarts. 

§  78.84—3  Composition. 

(a)  Sheets  for  body  and  heads  to  be 
low  carbon,  open  hearth  or  electric  steel. 

§  78.84—5  Lining. 

(a)  To  be  applied  so  as  to  adhere  se¬ 
curely  to  metal  throughout;  to  be  tough 
and  pliable.  Hard  rubber  authorized  to 
line  closing  devices. 

§  78.84-6  Chime  reinforcement. 

(a)  Containers  over  25  gallons  capac¬ 
ity,  with  flanged  head  secured  to  body, 
to  have  chime  reinforcement  adequate 
for  its  protection. 

§  78.84—7  Parts  and  dimensions. 

(a)  Parts  apd  dimensions  as  follows: 


Marked  capacity  not  over 
(gallons) 

Type  of  container 

Minimum  thickness, 
unooated  sheets  (gauge) 

Rolling  hoops 

Type> 

Minimum 

Body 

sheet 

Head 

sheet 

Site 

(gauge  or 
inch) 

Weight 
(pounds 
per  foot) 

10 . 

Straight  side . . 

16 

16 

14 

12 

14 

13 

16 

16 

14 

12 

16 

14 

30 . 

_ do . . 

HxlH 

ixlH 

1.25 

1.00 

1.60 

65 . 

.-•.-do...— 

no . 

_ do . . 

30 . 

Bilge . 

U . 

Vv 

>  Rolling  hoops  of  pUable  solid  robber  or  other  suitable  material  are  also  authorised  when  approved  as  to  type  and 
construction  by  the  Bureau  of  Explosives. 


(b)  Steel  sheets  of  specified  gauges 
shall  comply  with  the  following: 


Gauge  No. 

Nominal 
thickness  * 
(inch) 

Minimum 
thickness  > 
(inch) 

12 . 

a  1046 

0.0046 

13 . 

.0807 

.0617 

14 . . . 

.0747 

.0677 

16 . 

.0608 

.0533 

1  Thickness  shall  be  measured  at  any  point  on  the  sheet 
not  less  than  H  Inch  from  an  edge. 


§  78.84—8  Rtdling  hoops. 

(a)  Separate  hoops  to  have  tight  fit 
on  shell  and  be  firmly  secured  in  idace. 
Beading  under  rolling  hoops  or  spot 
welding  not  permitted. 

§  78.84r-9  Qosures. 

(a)  Adequate  to  prevent  leakage;  gas¬ 
kets  required. 

(b)  Closing  part  (plug,  cap,  plate, 
etc.,  see  Note  1)  must  be  of  metal  as 
thick  as  prescribed  for  head  of  con¬ 
tainer;  this  not  required  for  containers 
of  12  gallons  or  less  when  the  opening 
to  be  closed  is  not  over  2.3  inches  in 
diameter.  If  unthreaded  cap  is  used  it 
must  be  provided  with  outside  sealing 
devices  which  cannot  be  removed  with¬ 
out  destrosdng  the  cap  or  sealing  device. 

Nora  1:  This  does  not  apply  to  cap  seal 
over  a  closure  which  complies  with  all  re¬ 
quirements. 


(c)  For  closure  with  threaded  plug  or 
cap,  the  seat  (flange,  etc.)  for  plug,  or 
cap,  must  have  5  or  more  complete 
threads;  two  drainage  holes  of  not  over 
5/16"  diameter  are  allowed.  Plug,  or 
cap,  must  have  sufficient  length  of 
thread  to  engage  5  threads  when 
screwed  home  with  gasket  in  place. 

(d)  Closure  must  be  of  screw-thread 
type  or  fastened  by  screw-thread  device. 

§  78.84—10  Defective  containers. 

(a)  Leaks  and  other  defects  to  be  re¬ 
paired  by  method  used  in  constructing 
container,  not  by  soldering. 

§  78.84—11  Marking. 

(a)  Marking  on  each  container  by 
embossing  on  head,  except  that  such  em¬ 
bossment  must  be  on  the  permanent 
head  for  drums  having  removable  heads, 
with  raised  marks,  or  by  embossing  or 
die  stamping  on  footring  on  drums 
equipped  with  footrings,  or  on  metal 
plates  securely  attached  to  drum  by 
brazing  or  welding  not  less  than  20  per¬ 
cent  of  the  perimeter,  as  follows: 

(1)  ICC-5D.  In  addition,  when  the 
container  is  of  stainless  steel,  the  type  of 
steel  used  in  body  and  head  sheets  as 
identified  by  American  Iron  and  Steel 
Institute  ty^  number,  and  also  the  let¬ 
ters  HT  following  steel  designation  on 
containers  subjected  to  stress  relieving 
or  heat  treatment  during  manufacture 
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(for  example,  IOC-6D-304  or  ICC-6D- 
304  HT  as  applicable),  shall  be  shown. 
These  marks  shall  be  understood  to  cer- 
tU^  that  the  container  complies  with 
all  specdflcation  requirements. 

(2)  Name  or  symbol  (letters)  of  maker 
or  other  party  assuming  responsibility 
for  compliance  with  specification  re¬ 
quirements;  this  must  be  recorded  with 
the  Bureau  of  Explosives. 

(3)  Oauge  of  metal  in  thinnest  part, 
rated  capacity  in  gallons,  and  year  of 
manufacture  (for  example,  14-55-50). 
When  gauge  of  metal  in  body  differs 
from  that  in  head,  both  must  be  indi¬ 
cated  with  slanting  line  between  and 
with  gauge  of  body  indicated  first  (for 
example  14/22-55-50  for  body  14  gauge 
and  head  12  gauge) . 

§  78.84—12  Size  of  markings. 

(a)  Size  of  markings  (minimum) :  W* 
high  for  33-gallon  or  less,  for  over 
33  and  not  over  55  gallons,  and  1"  for 
over  55  gallons. 

§  78.84-13  Type  tests. 

(a)  Sample  containers,  before  lining 
is  applied,  taken  at  random  and  closed 
as  for  use,  must  be  capable  of  withstand¬ 
ing  prescribed  tests  without  leakage. 
Tests  to  be  made  of  each  tsrpe  and  size  by 
each  company  starting  production  and  to 
be  repeated  every  4  months,  except  as 
provided  in  subparagraph  (3)  of  this 
paragraph.  Samples  last  tested  to  be 
retained  tmtil  further  tests  are  made. 
The  type  tests  are  as  follows: 

(1)  Test  by  dropping,  filled  with  water 
to  98  percent  capacity,  from  height  of 
6  feet  onto  solid  concrete  so  as  to  strike 
diagonally  on  chime,  or  when  without 
chime  seam,  to  strike  on  other  circum¬ 
ferential  seam;  also  additional  drop  test 
on  any  other  parts  which  might  be  con¬ 
sidered  weaker  than  the  chime.  Closing 
devices  and  other  parts  projecting  beyond 
chime  or  rolling  hoops  must  also  be 
capable  of  withstanding  this  test 

(2)  Hydrostatio  pressure  test  of  80 
pounds  per  square  inch  sustained  for  5 
minutes. 

(3)  Periodic  drop  and  hydrostatio 
tests  are  not  required  where  container 
has  satisfactorily  met  prescribed  tests  at 
the  original  start  of  production.  Satis¬ 
factory  test  results  must  be  obtained  on 
samples  of  subsequent  containers  that 
have  been  altered  in  design  or  construc¬ 
tion.  Samples  so  tested  must  be  re¬ 
tained. 

§  78.84—14  Leakage  test. 

(a)  Each  container,  with  lining  ma¬ 
terial  applied,  shall  be  tested,  with  seams 
under  water  or  covered  with  soapsuds  or 
heavy  oil,  by  interior  air  pressure  of  at 
least  15  pounds  per  square  inch.  Equally 
efficient  means  of  testing  are  authorized 
upon  demonstration  and  proof  of  sat¬ 
isfactory  tests  to  representative  of  Bu¬ 
reau  of  Explosives.  Leakers  shall  be  re¬ 
jected  or  repaired  and  retested.  Re¬ 
movable  head  containers  not  required  to 
be  tested  with  heads  in  place  except  that 
samples  taken  at  random  and  closed  as 
for  use,  of  each  tsrpc  and  size,  must  be 
tested  at  start  of  production  and  re¬ 
peated  every  4  months.  Samples  so 
tested  must  be  retained  until  further 
tests  are  made. 


§  78.84—15  AdditMHial  test. 

(a)  On  each  container  by  110-volt 
electrical  circuit  between  inside  and  out¬ 
side  of  container  filled  with  suitable  elec- 
trolsrte;  a  miUiammeter  must  show  zero 
reading.  The  miUiammeter  test  is  re¬ 
quired  when  retesting  containers  which 
show  evidence  of  damage.  A  spark  coU 
test  is  permitted  on  each  container  dur¬ 
ing  manufacture  in  Ueu  of  the  milliam- 
meter  test  described  above. 

§  78.85  Specification  5F;  steel  drums. 

R^ovable  head  containers  not  au¬ 
thorized. 

§  78.85-1  Compliance. 

(a)  Required  in  aU  details. 

§  78.85—2  Rated  capacity. 

(a)  Rated  capacity  as  marked,  see 
§  78.85-10  (a)  (3) :  Not  over  11  gaUons. 

§  78.85—3  Composition. 

(a)  Sheets  for  body  and  heads  to  be 
low  carbon,  open  hearth  or  electric  steel. 

§  78.85-5  Seams. 

(a)  Body  seams  welded  or  brazed. 

(b)  Head  and  chime  seams  welded  or 
brazed. 

(c)  Flanges  for  closures  welded  or 
brazed  in  place. 

§  78.85-6  Chime  reinforcement. 

(a)  Container  to  have  chime  rein- 
forc^nent  adequate  for  its  protection. 

§  78.85-7  Gauge  and  thickness  of 
sheets. 

(a)  Body  and  heads  shaU  be  of  un¬ 
coated  steel  sheets  having  nominal 
thickness  of  0.0747  inch  and  minimum 
thickness  of  0.0677  inch,  which  sheets 
shaU  be  designated  14  gauge. 

§  78.85-8  Qosures  required. 

(a)  Of  screw-thread  type  and  ade¬ 
quate  to  prevent  leakage  in  transit. 
Openings  over  2.3"  diameter  not  per¬ 
mitted.  Threads  for  connections  (v^ve, 
bung,  etc.)  to  be  American  Standard 
taper  pipe  threads,  tapped  to  gauge,  and 
clean  cut  to  insure  tight  joints. 

§  78.85—9  Defective  containers. 

(a)  Leaks  and  other  defects  to  be  re¬ 
paired  by  method  used  in  constructing 
container,  not  by  soldering. 

§  78.85-10  Marking. 

(a)  Marking  on  each  container  by  em¬ 
bossing  on  head  with  raised  marks,  or 
by  embossing  or  die  stamping  (m  foot¬ 
ring  on  drums  equipped  with  footrings, 
or  on  metal  plates  securely  attached  to 
drum  by  brazing  or  welding  not  less  than 
20  percent  of  the  perimeter  as  follows: 

(1)  ICX7-5F.  This  mark  shall  be  un¬ 
derstood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments.  Serial  number  and  name  or 
symbol  (letters)  of  company  or  person 
for  whose  use  the  containers  are  made 
are  also  required. 

(2)  Name  or  symbol  (letters)  of 
maker  or  other  party  assuming  respon¬ 
sibility  for  compliance  with  specification 
requirements;  this  must  be  recorded  with 
the  Bureau  of  Explosives. 


(3)  Gauge  of  metal  in  thinnest  part, 
rated  capacity  in  gallons,  and  year  of 
manufacture  (for  example  14-11-50). 
When  gauge  of  metal  in  body  differs 
from  that  in  head,  both  must  be  indi. 
cated  with  slantixig  line  between  and 
with  gauge  of  body  indicated  first  (for 
example  14/12-11-50  for  body  14  gauge 
and  head  12  gauge) . 

§  78.85—11  Size  of  markings. 

(a)  Bize  of  markings  (minimum) :  y2" 
high. 

§  78.85-12  Type  tests. 

(a)  Samples,  taken  at  random  and 
closed  as  for  use,  shall  withstand  pre¬ 
scribed  tests  without  leakage.  Tests  to 
be  made  of  each  tsrpe  and  size  by  each 
company  starting  production  and  to  be 
repeated  every  four  months.  Samples 
last  tested  to  be  retained  tmtil  further 
tests  are  made.  The  type  tests  are  as 
follows: 

(1)  Test  by  dropping,  filled  with  water 
to  98  percent  capacity,  from  height  of 
6  feet  onto  solid  concrete  so  as  to  strike 
diagonally  on  chime,  or  when  without 
chime  seam,  to  strike  on  other  circum¬ 
ferential  seam;  also  additional  drop  test 
on  any  other  parts  which  might  be  con¬ 
sidered  weaker  than  the  chime.  Closing 
devices  and  other  parts  projecting  be¬ 
yond  chime  or  rolling  hoops  must  also 
be  capable  of  withstanding  this  test. 

(2)  Hydrostatic  pressme  test  of  125 
pounds  per  square  inch  sustained  for  5 
minutes. 

§  78.85—13  Leakage  test.' 

(a)  Each  container  shall  be  tested, 
with  seams  under  water  or  covered 
with  soapsuds  or  heavy  oil,  by  interior 
air  pressiure  of  at  least  100  pounds 
per  square  inch.  Equally  efficient  means 
of  testing  are  authorized  upon  dem¬ 
onstration  and  proof  of  satisfactory 
tests  to  representative  of  Bureau  of 
Explosives.  Leakers  shall  be  rejected 
or  repaired  and  retested. 

§  78.87  Specification  5H;  steel  barrels 
or  drums,  lead  lined. 

Removable  head  containers  not  au¬ 
thorized. 

§  78.87—1  Compliance. 

(a)  Required  in  all  details. 

§  78.87—2  Rated  capacity. 

(a)  Rated  capacity  as  marked,  see 
§  78.87-11  (a)  (3).  Actual  capacity  of 
straight-sided  containers  shall  be  not 
less  than  rated  (marked)  capacity  plus 
2  percent,  nor  greater  than  rated  ca¬ 
pacity  plus  2  percent  plus  1  quart, 
except  that  for  containers  over  30 
gallons  marked  capacity  actual  capac¬ 
ity  shall  be  not  less  than  rated  ca¬ 
pacity  plus  2  percent,  nor  greater  than 
rated  capacity  plus  2  percent  plus 
2  quarts;  actual  capacity  of  bilge-type 
containers  must  be  not  less  than  rated 
capacity,  nor  greater  than  rated  capacity 
plus  2  percent  plus  2  quarts. 

§  78.87-3  Gompocition. 

(a)  Sheets  for  body  and  heads  to 
be  low  carbon,  open  hearth  or  electric 
steel.  ^ 
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§  78.87-5  Seams. 

(a)  Body  seams  welded. 

(b)  Head  and  chime  seams  welded  or 
double-seamed. 

(c)  Flanges  for  closures  welded  in 
place. 


§  78.87—6  Chime  reinforcement. 

(a)  Containers  with  flanged  head  se¬ 
cured  to  body  to  have  chime  reinforce¬ 
ment  adequate  for  its  protection. 

§  78.87—7  Parts  and  dirnttisions. 

(a)  Parts  and  dimensions  as  follows: 


Marked  capacity  not  over 
(gallons) 

Type  of  oont^ner 

Minimum  thickness, 
nnooated  sheets  (gauge) 

] 

Type  • 

lolling  hoops 

Minimum 

Body 

sheet 

Head 

sheet 

Size 

(gauge  or 
inch) 

Weight 
(pounds 
per  foot) 

straight  side _ 

16 

16 

None _ 

. do . . . 

16 

16 

I-bar . 

)4  X  i  w 

1.26 

. do . . 

14 

14 

_ do..... 

IxlH 

1.60 

12 

12 

_ do _ 

lx  IK 

1.60 

Bilge _ _ _ 

14 

16 

None..... 

do  ^ _  _ 

13 

14 

. do _ 

I  Rolling  hoope  of  pliable  solid  rabber  or  other  suitable  material  are  also  autborised  when  approved  as  to  type  and 
eaostmction  by  the  Bureau  of  Explosives. 


(b)  Steel  sheets  of  specified  gauges 
shall  comply  with  the  following: 


Gauge  No. 

Nominal 
thickness  > 
(inch) 

Minimum 
thickness  > 
(indi) 

19  _ 

0.1046 

0.0946 

U . 

.0897 

.0817 

14 _  _  _ 

.0747 

.0677 

i(. _ _  _ 

.0698 

.0633 

i  Thickness  shall  be  measured  at  any  point  on  the 
ibeet  not  less  tban  H  inch  from  an  edge. 


(c)  T.ining  required:  Of  lead,  at  least 
%2"  thick,  completely  bonded  to  the 
steel. 

§  78.87-8  Rolling  hoops. 

(a)  Separate  hoops  to  have  tight  fit 
on -shell  and  be  firmly  secured  in  place. 
Beading  under  rolling  hoops  or  spot  weld¬ 
ing  not  permitted. 

§  78.87-9  Oosares. 

(a)  Adequate  to  prevent  leakage;  gas¬ 
kets  required.  Closiue  must  be  of  screw- 
thread  type  or  fastened  by  screw-thread 
device.  Unthreaded  cap  is  authorized 
for  containers  of  12  gallons  or  less  if  cap 
is  provided  with  outside  sealing  devices 
which  cannot  be  removed  without  de¬ 
stroying  the  cap  or  sealing  device. 

(b)  Closing  part  (plug,  cap,  plate,  etc., 
see  Note  1)  must  be  of  metal  as  thick  as 
prescribed  for  head  of  contsdner ;  this  not 
required  for  containers  of  12  gallons  or 
less  when  the  opening  to  be  closed  is  not 
over  2.3  inches  in  diameter. 

Non  1 :  This  does  not  apply  to  cap  seal  over 
a  closiure  which  compUes  with  aU  require¬ 
ments. 

(c)  For  closure  with  threaded  plug  or 
cap,  the  seat  (flange,  etc.)  for  plug,  or 


cap,  must  have  5  or  more  complete 
threads;  two  drainage  holes  of  not  over 
diameter  are  allowed.  Plug,  or  cap, 
must  have  sufficient  length  of  thread  to 
engage  5  threads  when  screwed  home 
with  gasket  in  place. 

(d)  Openings  over  2.3"  diameter  not 
permitted.  Threads  for  plug  or  cap  must 
be  8  or  less  per  inch  when  over 
standard  pipe  size. 

§  78.87—10  Defective  containers. 

(a)  Leaks  and  other  defects  to  be  re¬ 
paired  by  method  used  in  constructing 
container,  not  by  soldering. 

§  78.87-11  Marking.  * 

(a)  Marking  on  each  container  by  em¬ 
bossing  on  head  with  raised  marks,  or  by 
embossing  or  die  stamping  on  footring 
on  drums  equipped  with  footrings,  or  on 
metal  plates  securely  attached  to  drum 
by  brazing  or  welding  not  less  than  20 
percent  of  the  perimeter  as  follows: 

(1)  ICC-5H.  In  addition,  when  the 
container  is  of  stainless  steel,  the  type 
of  steel  used  in  body  and  head  sheets  as 
identified  by  American  Iron  and  Steel 
Institute  type  number,  and  also  the  let¬ 
ters  HT  following  st^l  designation  on 
containers  subjected  to  stress  relieving 
or  heat  treatment  during  manufacture, 
(for  example.  I(X^-5H-304  or  ICC-6H- 
304  HT  as  applicable),  shall  be  shown. 
These  marks  shall  be  understood  to  cer¬ 
tify  that  the  container  complies  with  all 
specification  requirements. 

(2)  Name  or  ssunbol  (letters)  of 
maker  or  other  party  assuming  respon¬ 
sibility  for  compliance  with  specification 
requirements;  this  must  be  recorded  with 
the  Bureau  of  Explosives. 


(3)  Gauge  of  metal  in  thinnest  part, 
rated  capacity  in  gallons,  and  year  of 
manufacture  (for  example,  14-65-50); 
When  gauge  of  metal  in  body  differs  from 
that  in  head,  both  must  be  indicated  with 
slanting  line  between  and  with  gauge  of 
body  indicated  first  (for  example  14/12- 
55-50  for  body  14  gauge  and  head  12 
gauge). 

§  78.87—12  Size  of  marking. 

(a)  Size  of  marking  (minimum) :  W* 
high  for  33-gallon  or  less,  %"  for  over  33 
and  not  over  55  gallons,  and  1"  for  over 
55  gallons. 

§  78.87—13  Type  tests. 

(a)  Samples  taken  at  random  and 
closed  as  for  use.  shall  withstand  pre¬ 
scribed  tests  without  leakage.  Tests  to 
be  made  of  each  type  and  size  by  each 
company  starting  production  and  to  be 
repeated  every  four  months.  Samples 
last  tested  to  be  retained  until  further 
tests  are  made.  The  type  tests  are  as 
follows: 

(1 )  Test  by  dropping,  filled  with  water 
to  98  percent  capacity,  from  height  of 
6  feet  onto  solid  concrete  so  as  to  strike 
diagonally  on  chime,  or  when  without 
chime  seam,  to  strike  on  other  circiun- 
ferential  seam;  also  additional  drop  test 
on  any  other  parts  which  might  be  con¬ 
sidered  weaker  than  the  chime.  Closing 
devices  and  other  parts  projecting  beyond 
chime  or  rolling  hoops  must  also  be 
capable  of  withstanding  this  test. 

(2)  Hydrostatic  pressure  test  of  80 
pounds  per  square  inch  sustained  for 
5  minutes. 

(3)  Periodic  drop  tests  will  not  be  re¬ 
quired  after  initial  drop  tests  at  start  of 
manufacture,  on  containers  of  a  con¬ 
struction  in  excess  of  minimum  speci¬ 
fication  requirements  approved  by  the 
Bmreau  of  Explosives.  Changes  in  con¬ 
struction  (drum,  lining,  or  closures) 
must  also  be  approved  by  the  Bureau  of 
Explosives  for  use,  after  submission  of 
proof  as  to  efficiency,  to  continue  this 
exemption. 

§  78.87—14  Leakage  test. 

(a)  Each  container  shall  be  tested,  with 
seams  under  water  or  covered  with  soap¬ 
suds  or  heavy  oil,  by  interior  air  pressure 
of  at  least  15  poimds  per  square  inch. 
Equally  efficient  means  of  testing  are  au¬ 
thorized  upon  demonstration  and  procff 
of  satisfactory  tests  to  representative  of 
Bureau  of  Explosives.  Leakers  shall  be 
rejected  or  repaired  and  retested. 

§  78.88  Specification  5K;  nickel  barrels 
or  drums. 

Removable  head  containers  not  au¬ 
thorized. 
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(e)  Other  threaded  closures  may  be 
authorized  by  the  Bureau  of  Explosives 
upon  demonstration  of  equal  ^ciency. 

§78.83-9  Defective  containers. 

(a)  Leaks  and  other  defects  to  be  re> 
paired  by  method  used  in  construcing 
container,  not  by  soldering. 

§  78.88—10  Mariung. 

(a)  Marking  on  each  container  by  em¬ 
bossing  on  head  with  raised  marks,  or  by 
embossing  or  die  stamping  on  footring 
on  dnuns  equipped  with  footrings,  or  on 
metal  plates  securely  attached  to  drum 
by  brazing  or  welding  not  less  than  20 
percent  of  the  perimeter  as  follows: 

(1)  ICC-5K.  This  mark  shall  be  un- 
aerstood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 


(2)  Name  or  symbol  (letters)  of  maker 
or  other  party  assuming  responsibility 
for  compliance  with  specification  re¬ 
quirement:  this  must  be  recorded  with 
the  Bureau  of  Explosives. 

(3)  Gauge  of  metal  in  thixmest  part, 
rated  capacity  in  gallons,  and  year  of 
manufacture  (for  example.  14-55-50). 
When  gauge  of -metal  in  body  differs 
from  that  in  head,  both  must  be  indi¬ 
cated  with  slanting  line  between  and 
with  gauge  of  body  indicated  first  (for 
example  14/12i-65-50  for  body  14  gauge 
and  head  12  gauge). 

§  78.88—11  Size  of  markings. 

(a)  Size  of  markings  (minimum) :  Vz" 
high  for  33-gallon  or  less,  for  over 
33  and  not  over  55  gallons,  and  1"  for 
over  55  gallons. 


§  78.88-12  Type  tesu. 

(a)  Samples,  taken  at  random  and 
closed  as  for  use,  must  be  capable  of 
withstanding  prescribed  tests  without 
leakage.  Tests  to  be  made  of  each  type 
and  size  by  each  company  starting  pro¬ 
duction  and  to  be  repeated  every  12 
months,  except  as  provided  in  subpara¬ 
graph  (3)  of  this  paragraph.  Samples 
last  tested  to  be  retained  xmtil  further 
tests  are  made.  The  types  tests  are  as 
follows: 

(1)  Test  by  dropping,  filled  with  water 
to  98  percent  capacity,  from  height  of  6 
feet  onto  solid  concrete  so  as  to  strike 
diagonally  on  chime,  or  when  without 
chime  seam,  to  strike  on  other  circum¬ 
ferential  seam:  also  additional  drop  test 
on  any  other  parts  which  might  be  con¬ 
sidered  weaker  than  the  chime.  Closing 
devices  and  other  parts  projecting  beyond 
chime  or  rolling  hoops  must  also  be  ca¬ 
pable  of  withstanding  this  test. 

(2)  Hydrostatic  pressure  test  of  80 
pounds  per  square  inch  sustained  for  5 
minutes. 

(3)  Periodic  drop  and  hydrostatic 
tests  are  not  required  where  container 
has  satisfactorily  met  prescribed  tests  at 
the  original  start  of  production.  Satis¬ 
factory  test  results  must  be  obtained  on 
samples  of  subsequent  containers  that 
have  been  altered  in  design  or  construc¬ 
tion.  Samples  so  tested  must  be  re¬ 
tained. 

§  78.88—13  Leakage  test. 

(a)  Each  container  shall  be  tested, 
with  seams  under  water  or  covered  with 
soapsuds  or  heavy  oil.  by  interior  air 
pressure  of  at  least  15  pounds  per  square 
inch.  Equally  efficient  means  of  testing 
are  authorized  upon  demonstration  and 
proof  of  satisfactory  tests  to  representa¬ 
tive  of  Bureau  of  Explosives.  Leakers 
shall  be  rejected  or  repaired  and  retested. 

§  78.89  Specification  5L;  steel  barrels 
or  drams. 

Removable  head  containers  not 
authorized. 

§  78.89—1  Compliance. 

(a)  Required  in  all  details. 

§  78.89—2  Rated  capacity. 

(a)  Rated  capacity  as  marked,  see 
§  78.89-9  (a)  (3).  Actual  capacity  shall 
be  not  less  than  rated  (marked)  capacity 
plus  2  percent,  nor  greater  than  rated 
capacity  plus  2  percent  plus  1  quart. 

§  78.89—3  Composition. 

(a)  Sheets  for  body  and  heads  to  be 
low  carbon,  open  hearth  or  electric  steel. 

§  78.89—5  Seams. 

(a)  Body  seams  welded. 

(b)  Head  and  chime  seams  welded  or 
double-seamed. 

(c)  Flanged  spout  for  filling  and 
emptsdng  container  welded  in  place  or 
attached  in  a  manner  approved  by  Bu¬ 
reau  of  Explosives. 

§  78.89—6  Parts  and  dimensions. 

(a)  Parts  and  dimensions  as  follows: 
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Marked  cAOMityiiot  ow 
(pibaav 

Type  of  eontatner 

Mlnlniiim  thl^neas, 
imooeted  sheets  (canca) 

RoUtng  hoops 

Type 

Mlnlnwim 

Body 

abeet 

Head 

abeet 

Bias 

(gaonor 

todi) 

Weight 
(pounds 
per  foot) 

2 _ _  _ 

Rjir^nfnfitr  .. 

so 

20 

None 

(b)  Steel  sheets  of  specified  gauges 
shall  comply  with  the  following: 


Nominal 

Minimnm 

dange  No. 

tbleknes  > 

thickness ' 

(Indi) 

(inch) 

so _  _ 

aosoe 

aosM 

‘TbiekoMi  shall  be  measored  at  any  pdnt  on  the 
•beet  not  leas  than  H  hudi  bnm  an  edge. 


§  78.89—7  Qomires. 

(a)  Adequate  to  prevent  leakage;  gas¬ 
kets  required. 

(b)  Closing  part  must  be  of  sufficient 
strength  to  withstand  the  drop  test  pre¬ 
scribed  in  §  78.89-11  (a)  (1). 

(c)  Closure  must  be  of  screw-thread 
type  or  fastened  by  screw-thread  device. 

(d)  Openings  over  2.5  inches  diameter 
not  permitted. 

§  78.89-8  Defective  containers. 

(a)  Leaks  and  other  defects  to  be  re¬ 
paired  by  method  used  in  constructing 
container,  not  by  soldering. 

8  78.89—9  Marking. 


company  starting  production  and  to  be 
repeated  every  four  months.  Samples 
last  tested  to  be  retained  untU  further 
tests  are  made.  The  type  tests  are  as 
foUows: 

(1)  Test  by  dropping,  filled  with  water 
to  98  percent  capacity,  from  height  of  6 
feet  onto  solid  concrete  so  as  to  strike 
diagonally  on  chime,  or  when  without 
chime  seam,  to  strike  on  other  circiun-' 
ferential  seam;  also  additional  drop  test 
on  any  other  parts  which  might  be  con¬ 
sidered  weaker  than  the  chime.  Closing 
devices  and  other  parts  projecting  be¬ 
yond  chime  or  rolling  hoops  must  also  be 
capable  of  withstanding  this  test. 

(2)  Hydrostatic  pressure  test  of  15 
pounds  per  square  inch  sustained  for  5 
minutes. 

§  78.89—12  Leakage  test. 

(a)  Each  container  shall  be  tested, 
with  seams  under  water  or  covered  with 
soapsuds  or  heavy  oil,  by  interior  air 
pressure  of  at  least  5  pounds  per  square 
inch.  Equsdly  efficient  means  of  testing 
arc  authorized  upon  demonstration  and 
proof  of  satisfactory  tests  to  representa¬ 


tive  of  Bureau  of  Explosives.  Leakers 
Shan  be  rejected  or  repaired  and  retested 

8  78.90  SpedficatioB  5M;  monel  dnuns. 

Removable  head  containers  not  au¬ 
thorized. 

8  78.90-1  Compliance. 

(a)  Required  in  all  details. 

8  78.90-2  Rated  capacity. 

(a)  Rated  capacity  as  marked,  see 

1  78.90-10(a)  (2) .  ^  Actual  capacity  of 
container  shall  be  not  less  than  rated 
(marked)  capacity  plus  2  percent,  nor 
greater  than  rated  capacity  plus  2  per¬ 
cent  plus  1  quart,  except  that  for  con¬ 
tainers  over  30  gallons  marked  capacity 
actual  capacity  shall  be  not  less  than 
rated  capacity  plus  2  percent,  nor  greater 
than  rated  capacity  plus  2  percent  plus 

2  quarts. 

8  78.90-3  Compo8iti<Hu 

(a)  Material  must  be,  except  for  roll¬ 
ing  hoops  and  chime  reinforcements, 
monel. 

§78.90-4  Seams. 

(a)  Body  seams  welded. 

(b)  Head  and  chime  seams  welded  or 
double-seamed. 

(c)  Flanges  for  closures  welded  in 
place. 

8  78.90—5  Chime  reinforcement. 

(a)  Containers  to  have  chime  rein¬ 
forcement  adequate  for  its  protection. 

§  78.90-6  Parts  and  dimensions. 

(a)  Parts  and  dimensions  as  follows: 


Minimnm  thickness  in 
the  black  (grage. 
United  States  sta]^- 
ard) 

Rolling  hoops 

Marked  capacity  not  over 
(g^ons) 

Type  of  container 

Minimum 

- 

Type » 

Body 

sheet 

Head 

sheet 

Size 

(gauge  or 
Inch) 

Weight 
(pounds 
per  foot) 

10 . 

Straight  side _ 

14 

14 

BR _  _ _ 

_ do _  _ 

14 

14 

lx  IK 

1.60 

I  Rollinc  hoops  of  pliable  solid  rubber  or  other  suitable  material  are  also  authorized  when  approved  as  to  type  and 
construction  by  the  Bureau  of  Explosives. 


(a)  Marking  on  each  container  by  em¬ 
bossing  on  head  with  raised  marks,  or 
by  embossing  or  die  stamping  on  foot¬ 
ring  on  drums  equipped  with  footrings, 
or  on  metal  plates  securely  attached  to 
drum  by  brazing  or  welding  not  less  than 
20  percent  of  the  perimeter  as  follows: 

(1)  ICC-5L.  This  mark  shall  be  un¬ 
derstood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 

(2)  Name  or  symbol  (letters)  of 
maker  or  other  party  assuming  respon¬ 
sibility  for  compliance  with  specification 
requirements;  this  must  be  recorded 
with  the  Bureau  of  Explosives. 

(3)  Gauge  of  metal  in  thinnest  part, 
rated  capacity  in  gallons,  and  year  of 
manufacturer  (for  example.  20-5-50). 
When  gauge  of  metal  In  bo^  differs  from 
that  in  head,  both  must  be  indicated  with 
slanting  line  between  and  with  gauge  of 
body  indicated  first  (for  example  20/18- 
5-50  for  body  20  gauge  and  head  18 
gauge) . 

§  78.89—10  Size  of  markings. 

(a)  Size  of  markings  (minimum) :  W 
high. 

8  78.89—11  Type  tests. 

(a)  Samples  taken  at  random  and 
closed  as  for  use.  shall  withstand  pre¬ 
scribed  tests  without  leakage.  Tests  to 
be  made  of  each  type  and  size  by  each 


§  78.90-7  Rolling  hoops. 

(a)  Separate  hoops  if  used,  to  have 
tight  fit  on  shell  and  be  firmly  secured 
in  place.  Beading  under  rolling  hoops  or 
spot  welding  not  permitted. 

§  78.90-8  Qosiirea. 

(a)  Adequate  to  prevent  leakage. 
Closure  must  be  of  screw-thread  type  or 
fastened  by  screw-thread  device.  Un¬ 
threaded  cap  is  authorized  for  containers 
of  12  gallons  or  less  if  cap  is  provided 
with  outside  sealing  devices  which  cannot 
be  removed  without  destro3dng  the  cap  or 
sealing  device. 

(b)  Closing  part  (plug,  cap,  plate,  etc., 
see  Note  1)  must  be  of  metal  as  thick 
as  prescribed  for  head  of  container;  this 
not  required  for  containers  of  12  gallons 
or  less  when  the  opening  to  be  closed  is 
not  over  23  inches  in  diameter. 


Note  1:  This  does  not  apply  to  cap  seal 
over  a  closiire  which  compiles  with  all 
requirements. 

(c)  For  closure  with  threaded  plug  or 
cap.  the  seat  (fiange,  etc.)  for  plug  or 
cap  must  have  5  or  more  complete 
threads;  2  drainage  holes  of  not  over 
inch  diameter  are  allowed  in  that  section 
of  fiange  which  extends  inside  the  drum. 
Plug  or  cap  must  have  sufficient  length 
of  thread  to  engage  5  threads  when  se¬ 
curely  tightened  with  gasket  in  place. 

(d)  Openings  over  2.3  inches  diameter 
are  not  permitted.  Threads  for  plug  or 
cap  must  be  8  or  less  per  inch  when  over 
%  inch  standard  pipe  size. 

(1)  Flanges  with  inside  threads  and 
plug  must  conform  with  the  thread  di¬ 
ameter  and  thread  form  shown  in  the 
following  drawing  (other  details  shown 
on  the  drawing  are  recommended) : 


RULES  AND  REGULATIONS 


S  78.90-9  Defectire  containers.  8  78.91  Specification  5X{  sted  dnnns,  than  rated  capacity  plus  2  percent  plus 

(a)  T^aVa  and  other  defects  to  be  re-  ahuninom  lined.  2  quarts, 

paired  by  method  used  in  constructing  Removable  head  containers  not  au-  g  78.91-8  C<Hnpositlon. 
container,  not  by  K)Werlng.  ttorla^  (a)  Sheets  for  body  and  heads  to  be 

§  78.90-10  Blarking.  §78.91-1  Compliance.  low  carbon,  open  hearth  or  electric  steel. 

(a)  Marking  on  each  container  by  on-  Required  in  all  details.  §78.91-5  Seams, 

bo^  on  head  with  rai^  marta,  or  by  §  78.91-8  Rated  capacity. 

(a)  Rated  capacity  as  marked,  see  (b)  Head  and  chime  seams  welded  or 
§  78.91-ll(a)  (3).  Actual  capacity  of  double-seamed. 

straight-sided  containers  diall  be  not  (c)  Flanges  for  closures  welded  in 
less  than  rated  (marked)  capacity  plus  place. 

2  percent,  nor  greater  than  rated  ca-  »  - _ 

pacity  plus  2  percent  plus  1  quart,  except  §  78.91-6  Chime  reinforcement. 

that  for  containers  over  30  gallons  (a)  Containers  over  25  gallons  ca- 
marked  capacity  actual  capacity  shall  pacity,  with  flanged  head  secured  to 
be  not  less  than  rated  capacity  plus  2  body,  to  have  chime  reinforcement  ade- 
percent,  nor  greater  than  rated  capacity  quate  for  its  protection, 
plus  2  percent  plus  2  quarts;  actual  ca-  -  »  ... 

pacity  of  bilge-type  containers  must  be  »  78.91-7  Parts  and  dimensions. 

not  less  than  rated  capacity,  nor  greater  (a)  Farts  and  dimensions  as  follows: 


embossing  or  die  stamping  on  footring 
on  drums  equipped  with  footrings,  or 
on  metal  plates  seciuvly  attached  to 
drum  by  brazing  or  welding  not  less  than 
20  percent  of  the  perimeter  as  follows: 

(1)  ICX^-5M.  This  mark  shall  be  un¬ 
derstood  to  certify  that  the  container 
complies  with  all  spedfleation  require¬ 
ments. 

(2)  Name  or  symbol  (letters)  of  maker 
or  other  party  assuming  responsibility 
for  compliance  with  specification  re¬ 
quirements;  this  must  be  recorded  with 
the  Bureau  of  Explosives. 

(3)  Gauge  of  metal  in  thinnest  part, 
rated  capacity  in  gallons,  and  year  of 
manufacture  (for  example,  14-55-50). 

§  78.98-11  Size  of  markings. 

(a)  Size  of  marking  (minimum) : 
high  for  33-gallon  or  less.  for  over 
33  and  not  over  55  gallons. 

§  78.90-12  Type  tests. 

(a)  Samples,  taken  at  random  and  ,  ii  ii  .r.do."""  'ixiS  lm 

closed  as  for  use,  must  be  capable  of  m?:""'::""":*"":: . . .  h  i«  ’NOTe""' 

withstanding  prescribed  tests  without  i3  m  ...do/.l„I  II""""!! 

leakage.  Tests  to  be  made  of  each  type  _ _ 

Wd  size  by  each  rampany  starting  PrO-  |  RolUng  hoops  of  nUable  solid  robber  or  other  suitable  material  are  also  aotborixed  when  approved  as  to  type  and 
dUCtion  and  to  be  repeated  every  12  eonstroctlon  by  the  Bureau  of  Explosives. 

months,  except  as  provided  in  subpara-  ...x  j  ^ ^  ^ 

(b)  Steel  dieets  of  specified  gauges  as  prescribed  for  head  of  container;  this 

shall  comply  with  the  following:  not  required  for  containers  of  12  gallons 

-  or  less  when  the  opening  to  be  closed 

Nominal  Minimum  Is  not  over  2.3  inches  in  diameter. 

“'(23?'  “oSS"  H<wil:  TW.  doM  not  apply  to  CP  .eia 
_ over  a  eloaxire  which  complies  with  all  re¬ 
quirements. 

12 _  0.1046  0.0046  ^ 

IS . .  (c)  For  closure  with  threaded  plug  or 

i6l"I™II"""I"”""!  !om8  cap.  the  seat  (flange,  etc.)  for  plug,  or 

. .  or  cap,  must  have  5  or  more  complete 

>  Thickness  shall  be  measured  at  any  point  on  the  treads;  tWO  drainage  holes  Me 

sheet  not  lees  than  H  inch  from  an  edge.  allowed.  Plug,  Or  Cap,  must  have  SUffl- 

(c)  Lining.  Required;  of  aluminum  cient  length  of  thread  to  engage  5  threads 

99  percent  pure;  thickness  0.12";  all  screwed  home  without  gasket 

seams  welded.  It  shall  have  reasonably  Thr^ded  cap  clo^^,  3  full  threads  en- 
BTood  fit  In  outside  drum  and  he  arranGred  8agw  Me  also  authorized. 

(d)  Openings  over  2.3"  diameter  not 
permitted.  'Qireads  for  plug  or  cap  must 
be  8  or  less  per  inch  when  over  %" 
standard  pipe  size. 

§  78.91—10  Defective  containers. 

(a)  Leaks  and  other  defects  to  be  re¬ 
paired  by  method  used  in  cor^tucting 
container,  not  by  soldering. 

§  78.91—11  Marking. 

(a)  Marking  on  each  container  by  em¬ 
bossing  on  head  with  raised  marks,  or  by 
embossing  or  die  stamping  on  footring 
on  drums  equipped  with  footrings,  or  on 
metal  plates  securely  attached  to  drum 
by  brazing  or  welding  not  less  than  20 
percent  of  the  perimeter  as  follows: 

(1)  ICX;-5X.  In  addition,  when  the 
container  is  of  stainless  steel,  the  type 
of  steel  used  in  body  and  head  sheets, 
as  identified  by  American  Iron  and  Steel 
Institute  type  number,  and  also  the  let- 


RoUing  boops 


Minimum 


Marked  capacity  not  over 
(gallons) 


Type  of  container 


Weight 
(pounds 
per  foot) 


Straight  side. 


graph  (3)  of  this  paragraph.  Samples 
last  tested  to  be  retained  until  further 
tests  are  made.  The  type  tests  are  as 
follows: 

(1)  Test  by  dropping,  filled  with  water 
to  98  percent  capacity,  from  height  of  6 
feet  onto  solid  concrete  so  as  to  strike 
diagonally  on  chime,  or  when  without 
chime  seam,  to  strike  on  other  circum¬ 
ferential  seam;  also  additional  drop  test 
on  any  other  parts  which  might  be  con¬ 
sidered  weaker  than  the  chime.  Closing 
devices  and  other  parts  projecting  be¬ 
yond  chime  or  rolling  hoops  must  also  be 
capable  of  withstanding  this  test. 

(2)  Hydrostatic  pressure  test  of  80 

poxmds  per  square  inch  sustained  for  5 
minutes.  .  .  , 

(3)  Periodic  drop  and  hydrostatic  **®P*^^®*^^* 

tests  are  not  required  where  container  §  78.91-8  Rolling  hoops. 

prescribed  ^ts  Separate  hoops  to 

at  the  original  start  of  producUon.  Sat-  be  firmlv  se< 

Isf  actory  test  results  must  be  obtained  on  Beading  ?^g^ 

samples  of  subsequent  containers  that 
have  been  altered  in  design  or  construe-  permitted, 

tion.  Samples  so  tested  must  be  §  78.91-9  Oosures. 
retained.  Adequate  to  prevent 

§  78.90-13  Leakage  test.  be  located  between  rolling 

(a)  Each  container  shaU  be  tested, 
with  seams  imder  water  or  covered  with  nr 

thorized  for  containers 

®  meaM  of  testing  or  less  if  cap  is  provide< 
are  authorized  upon  demonstration  and  sealing  devices  which  cam 
pidof  of  satisfactory  tests  to  representa-  without  destroying  the  < 
tive  of  Bureau  of  Explosives.  Leakers  device, 
shall  be  rejected  or  repaired  and  re-  (b)  Closing  part  (plug, 
tested.  see  Mote  1)  must  be  of  i 


Osugc  No. 

Nominal 
tbickness  > 
(Inch) 

Minimum 
thickness  > 
(inch) 

12 _ 

0.UH6 

0.0046 

18 . 

.0807 

.0617 

14 _ 

.0747 

.0677 

16- - 

.0606 

.0633 

Minimum  thickness, 
unooated  sheets  (gauge) 

Body 

Head 

sheet 

sheet 

16 

16 

16 

16 

14 

14 

12 

12 

14 

16 

13 

14 

Tuesday,  December  29,  1964 

ters  HT  following  steel  designation  on 
containers  subjected  to  stress  relieving 
or  beat  treatment  during  manufacture 
(for  example,  ICC-6X-304  or  ICC  6X- 
304  HT  as  applicable)  shall  be  shown. 
Tliese  marks  shall  be  understood  to  cer- 
tify  that  the  container  complies  with 
all  specification  requirements. 

(2)  Name  or  ssrmbol  (letters)  of  maker 
or  other  party  assuming  responsibility 
for  compliance  with  specification  re¬ 
quirements:  this  must  be  recorded  with 
the  Bureau  of  Explosives. 

(3)  Gauge  of  metal  in  thinnest  part, 
rated  capacity  in  gallons,  and  year  of 
manufacture  (for  example.  14-55-50). 
When  gauge  of  metal  in  body  differs  from 
that  in  head,  both  must  be  indicated 
with  slanting  line  between  and  with 
gauge  of  body  indicated  first  (for  ex¬ 
ample  14/12-55-50  for  body  14  gauge  and 
head  12  gauge). 

§  78.91-12  Size  of  markings. 

(a)  Size  of  marking  (minimum) :  Vi” 
high  for  33-gallon  or  less,  %"  for  over 
33  and  not  over  55  gallons,  and  1''  for 
over  55  gallons. 

§  78.91-13  Type  tests. 

(a)  Samples  taken  at  random  and 
closed  as  for  use,  shall  withstand  pre¬ 
scribed  tests  without  leakage.  Tests  to 
be  made  of  each  type  and  size  by  each 
company  starting  production  and  to  be 
repeated  every  four  months.  Samples 
last  tested  to  be  retained  until  further 
tests  are  made.  The  tsrpe  tests  are  as 
follows: 

(1 )  Test  by  dropping,  filled  with  water 
to  98  percent  capacity,  from  height  of  6 
feet  onto  solid  concrete  so  sis  to  strike 
diagonsdly  on  chime,  or  when  without 
chime  seam,  to  strike  on  other  circumfer¬ 
ential  seam;  also  additional  drop  test  on 
any  other  parts  which  might  be  consid¬ 
ered  weaker  than  the  chime.  Closing 
devices  and  other  parts  projecting  be¬ 
yond  chime  or  rolling  hoops  must  also  be 
capable  of  withstanding  this  test. 

(2)  Hydrostatic  pressure  test  of  80 
pounds  per  square  inch  sustained  for  0 
minutes. 

§  78.91-14  Leakage  test. 

(a)  Each  container  shall  be  tested, 
with  seams  under  water  or  covered  with 
soapsuds  or  heavy  oil.  by  interior  air 
pressure  of  at  least  15  pounds  per  square 
inch.  Equally  efficient  means  of  testing 
are  authorized  upon  demonstration  and 
proof  of  satisfactory  tests  to  representa¬ 
tive  of  Bureau  of  Explosives.  Leakers 
shall  be  rejected  or  repaired  and  re¬ 
tested. 

§  78.92  Specification  5P{  lagged  steel 
drums. 

Removable  head  containers  not  au¬ 
thorized. 

§  78.92—1  Compliance. 

(a)  Required  in  all  details. 

§  78.92-2  Rated  capacity. 

(a)  Rated  capacity  not  over  61  gal¬ 
lons,  see  §  78.92-12  (a)  (3).  Actual  ca¬ 
pacity  shall  be  not  less  than  rated 
capacity  plus  two  percent  nor  greater 
®an  rated  capaci^  plus  two  percent 
plus  one  and  one-half  gallons. 

No.  252— Pt.  II.  Sec.  2 - 13 
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§  78.92-3  Comporftkm. 

(a)  Sheets  for  body  and  heads  of  In¬ 
side  contfldner  to  be  low  carbon  or 
austenitic  stainless,  open  hearth  or  elec¬ 
tric  steel.  Sheets  for  body  and  heads 
of  outside  shell  may  be  of  any  weldable 
steel  suitable  for  the  purpose. 

§  78.92—5  Construction. 

(a)  Container  shall  consist  of  a 
straight  sided  inside  steel  drum  which 
must  be  lagged  with  a  suitable  fire-re¬ 
sistant  lagging  material  of  such  insulat¬ 
ing  properties  and  thickness  that  the 
drum  charged  with  the  commodity  to  be 
shipped  will  not  rupture  in  a  fire  when 
it  is  equipped  with  safety  devices  as 
required  by  S  78.92-9.  The  entire  in¬ 
sulation  must  be  covered  with  a  metal 
shell  so  constructed  that  moisture  can¬ 
not  come  in  contact  with  lagging. 

(b)  Brazing  is  not  permitted. 

(c)  All  seams  of  drum  and  shell  must 
be  fusion  welded. 

(d)  Flanges  or  bosses  for  closures  in 
the  inner  container  must  be  fusion 
welded  in  place  to  the  inside  drum  and 
the  metal  shell. 

(e)  Means  for  testing  inside  drum  for 
leaks  must  be  provided  in  outside  shell. 

§  78.92-6  Parts  and  dimensions. 

(a)  Parts  and  dimensions  as  follows: 

(1)  Steel  sheets  used  for  body  and 
head  sheets  for  inside  drum  must  have 
nominal  thickness  of  at  least  0.0747  inch 
and  minimum  thickness  of  0.0677  inch, 
uncoated  sheets,  which  shall  be  desig¬ 
nated  14  gauge. 

(2)  Steel  sheets  used  for  body  sheets 
for  outside  shell  must  have  nominal 
thickness  of  at  least  0.1046  inch  and 
minimum  thickness  of  0.0946  inch,  un¬ 
coated  sheets,  which  shall  be  designated 
12  gauge. 

(3)  Steel  sheets  used  for  head  sheets 
for  outside  shell  must  have  nominal 
thickness  of  at  least  0.0747  inch  and  min¬ 
imum  thickness  of  0.0677  inch,  uncoated 
sheets,  which  shaU  be  designated  12 
gauge. 

§  78.92—7  Rolling  hoops. 

(a)  Rolling  hooi»  are  required  and 
these  may  be  roll^  or  swedged  in  the 
outside  shell  or  consist  of  separate  hoops 
having  a  tight  fit  on  shell  and  securely 
held  in  place. 

§  78.92—8  Oosures. 

(a)  All  closures  must  be  of  screw- 
thread  type  adequate  to  prevent  leakage 
and  be  of  a  material  which  will  not 
react  dangerously  in  contact  with  the 
commodity. 

(b)  All  openings  in  inside  drums  must 
be  located  in  the  top  head. 

(c)  Openings  over  2.3  inches  screw 
thread  size  not  permitted. 

(d)  Plugs,  caps,  or  other  fittings  must 
have  sufficient  length  of  thread  to  en¬ 
gage  S  threads  when  screwed  home  with 
gasket  in  place. 

(e)  Gaskets  which  are  not  affected  by 
lading  are  required  for  closures  having 
straight  threads. 

§  78.92—9  Safety  devieea. 

(a)  Each  container  must  be  provided 
with  safety  devices  approved  as  to  type 
and  location  by  the  Bureau  of  Explosives 
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and  foimd  to  prevent  the  bursting  of  the 
normally  charged  container  when  it  is 
placed  in  a  fire.  See  8  73.124(a)  (4)  of 
this  chapter. 

§  78.92—10  Qosiire  protection. 

(a)  Construction  must  be  such  as  to 
afford  adequate  protection  to  valves  and 
safety  devices. 

§  78.92—11  Defective  containers. 

(a)  Leaks  and  other  defects  to  be  re¬ 
paired  only  by  processes  used  in  con¬ 
structing  container. 

§  78.92-12  Marking. 

(a)  Marking  on  each  container  by  em¬ 
bossing  with  raised  marks  or  by  steel 
stamping  on  top  head  of  outside  shell 
or  on  a  permanently  attached  head  pro¬ 
tective  ring,  as  follows: 

(1)  ICC-5P.  This  mark  shall  be  un¬ 
derstood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 

(2)  Name  or  symbol  (letters)  of 
maker;  this  must  be  recorded  with  and 
its  use  approved  by  the  Bureau  of  Ex¬ 
plosives. 

(3)  Minimum  gauge  of  metal  of  inner 
container,  rated  capacity  in  gallons  and 
year  of  manufacture  must  be  indicated 
in  the  order  named  (for  example.  14- 
61-50) . 

(4)  Size  of  markings  (minimum) :  ^ 
inch  high  for  stamping,  1  inch  high  for 
embossing. 

§  78.92-13  '  Tests. 

(a)  Sample  drums,  taken  at  random 
and  closed  as  for  use,  shall  withstand 
prescribed  tests  without  leakage,  one  test 
to  be  made  of  each  design  and  size  of 
drum  by  each  company  before  starting 
production  as  follows: 

( 1 )  Test  by  dropping,  filled  with  water 
to  98  percent  capacity,  from  height  of 
4  feet  on  to  solid  concrete  so  as  to  strike 
diagonally  on  chime  (foot  ring) ,  or  when 
without  chime  seam,  to  strike  on  other 
circumferential  seam;  also  additional 
drop  test  o^  any  other  parts  which  might 
be  considered  weaker. 

(2)  Hydrostatic  pressure  test  of  100 
pounds  per  square  inch  sustained  for  five 
minutes.  This  test  shall  be  applied  to 
the  finished  inner  container  before  lag¬ 
ging  material  and  outer  shell  are  as¬ 
sembled. 

(3)  Samples  last  tested  to  be  retained 
until  further  tests  are  made. 

§  78.92—14  Leakage  test. 

(a)  Each  container  shall  be  subjected 
to  a  presure  test  of  at  least  125  pounds 
per  square  inch  sustained  for  at  least  30 
seconds.  Test  shall  be  applied  to  inner 
container  before  lagging  material  or 
outer  shell  is  assembled.  Failures  shall 
be  rejected  or  repaired  and  retested. 

Non  1:  If  air  or  other  gas  Is  the  pressur¬ 
izing  medium,  the  test  should  be  conducted 
in  a  pit  or  equivalent  means  of  safeguarding 
personnel. 

(b)  Subsequent  to  the  test  specified  in 
paragraph  (a)  of  this  section  each  con¬ 
tainer  shall  be  tested  with  seams  under 
water  or  covered  with  soapsuds  or  other 
suitable  material  by  interior  air  pressure 
of  at  least  75  pounds  per  square  inch. 
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Leakage  test  shall  be  applied  to  finished 
inner  container  before  lagging  or  outer 
•hell  is  assembled.  Leakers  shall  be  re¬ 
jected  or  repaired  and  retested. 

§  78.97  Specification  6A;  steel  barrels 
or  dmms. 

Removable  head  containers  which  will 
pass  all  required  tests  are  authorized. 

§  78.97—1  Compliance. 

(a)  Required  in  all  details. 

§  78.97—2  Rated  capacitj. 

(a)  Rated  capacity  as  marked,  see 
{  78.97-9  (a)  (3).  Actual  capacity  of 
straight-sided  containers  shall  be  not 
less  than  rated  (marked)  ciq)acity  plus  2 


(b)  Steel  sheets  of  specified  gauges 
shall  comply  with  the  following: 


Oause  Na 

Nominal 
tbicknoM  ■ 
(tndi) 

Minimum 
tbickOMS  * 
(Inob) 

12 _ _ 

0.1046 

0.0046 

la  ..  _ 

.0807 

.0617 

14  .  _ 

.0747 

.0677 

M  _  _ 

.0606 

.0538 

>  Thlcknsas  shall  be  measured  at  any  point  on  the 
sheet  not  lees  than  H  inch  from  an  edge. 

§  78.97—6  Rolling  hoops. 

(a)  Separate  hoops  to  have  tight  fit 
on  ^ell  and  be  firmly  secured  in  place. 
Beading  under  rolling  hoops  or  spot 
welding  not  permitted. 

§  78.97-7  aosurcs. 

(a)  Adequate  to  prevent  leakage;  gas¬ 
kets  require.  Closures  must  of 
screw-thread  type  or  secured  by  positive 
fastening. 

(b)  Closing  part  (plug,  cap.  plate,  etc., 
see  note  1)  must  be  of  metal  as  thick 
as  prescribed  for  head  of  container;  this 
not  required  for  containers  of  12  gallons 
or  less  when  the  opening  to  be  closed  is 
not  over  2.3  inches  in  diameter.  If  un¬ 
threaded  cap  is  used  it  must  be  provided 
with  outside  sealing  devices  which  can¬ 
not  be  removed  without  destroying  the 
cap  or  sealing  device. 

Nots  1:  This  doM  not  apply  to  cap  seal 
over  a  closure  which  compUes  with  all  re¬ 
quirements. 

§  78.97—8  Defective  containers. 

(a)  Leaks  and  other  defects  to  be  re¬ 
paired  by  method  used  in  constructing 
container,  not  by  soldering. 


percent,  nor  greater  than  rated  capacity 
plus  2  percent  plus  1  quart,  exc^t  that 
for  containers  over  30  gallons  marked 
capacity  actual  capacity  shall  be  not  less 
than  rated  capacity  plus  2  percent,  nor 
greater  than  rated  capacity  plus  2  p^- 
cent  plus  2  quarts;  actual  capacity  of 
bilge-type  containers  must  be  not  less 
than  rated  capacity,  nor  greater  than 
rated  capacity  plus  2  percent  plus  2 
quarts. 

§  78.97—3  Composition. 

(a)  Sheets  for  body  and  heads  to  be 
low  carbon,  open  hearth  or  electric  steel. 

§  78.97—5  Parts  and  dimensions. 


(a)  Marking  on  each  container  by  em¬ 
bossing  on  head,  except  that  such  em¬ 
bossment  must  be  on  the  permanent  head 
for  drums  having  removable  heads,  with 
rstised  marks,  or  by  embossing  or  die 
stamping  on  footring  on  drums  equipped 
with  footrings,  or  on  metal  plates  se¬ 
curely  attached  to  drum  by  brazing  or 
welding  not  less  than  20  percent  of  the 
perimeter,  as  follows : 

(1)  ICC-6A***;  stars  to  be  replaced 
by  the  authorize  gross  weight  (for 
example.  ICC-6A880.  etc.) .  In  addi¬ 
tion.  when  the  container  is  of  stainless 
steel,  the  type  of  steel  used  in  body  and 
head  sheets,  as  identified  by  American 
Iron  and  Steel  Institute  tsrpe  number, 
and  also  the  letters  HT  following  steel 
designation  on  containers  subjected  to 
stress  relieving  or  heat  treatment  during 
manufacture  (for  example,  ICC-6A880- 
304  or  ICO-6A880-304  HT  as  applicable) , 
shall  be  shown.  These  marirs  shall  be 
understood  to  certify  that  the  container 
complies  with  all 'specification  require¬ 
ments. 

(2)  Name  or  symbol  (letters)  of  maker 
or  other  party  assuming  responsibility 
for  compliance  with  specification  re¬ 
quirements;  this  must  be  recorded  with 
the  Bureau  of  Explosives. 

(3)  Gauge  of  metal  in  thinnest  part, 
rated  capacity  in  gallons,  and  year  of 
manufacture  (for  example,  14-55-50). 
When  gauge  of  metal  in  body  differs  from 
that  in  head,  both  must  be  indicated 
with  slanting  line  between  and  with 
gauge  of  body  indicated  first  (for  ex¬ 
ample  14/12-55-50  for  body  14  gauge 
and  head  12  gauge) . 

§  78.97—10  Size  of  markings. 

(a)  Size  of  markings  (minimum) : 
high  for  33-gallon  or  less,  for  over  33 
and  not  over  55  gallons. 


§  78.97—11  Type  tests. 

(a)  Samples  taken  at  random  and 
closed  as  for  use,  shall  withstand  pre- 
scribed  tests  without  leakage.  Tests  to 
be  made  of  each  t3rpe  and  size  by  each 
company  starting  production  and  to  be 
r^>eated  every  four  memths.  Samples 
last  tested  to  be  retained  imtil  further 
tests  are  made.  The  type  tests  are  as  ' 
follows: 

(1)  Test  by  dropping,  filled  with  dry, 
finely  powdered  material  to  the  author¬ 
ized  gross  weight,  from  height  of  4  feet 
onto  solid  concrete  so  as  to  strike  diago¬ 
nally  on  top  chime,  or  when  without 
chime  seam,  to  strike  on  other  circum¬ 
ferential  seam;  also  additional  drop  test 
on  any  other  parts  which  might  be  con¬ 
sidered  weaker  than  the  chime.  Closing 
devices  and  other  parts  projecting  be¬ 
yond  chime  or  rolling  hoops  must  also  be 
capable  of  withstanding  this  test. 

(2)  Hydrostatic  pressure  test  of  30 
pounds  per  sqiiare  inch  sustained  for  5 
minutes.  Leakage  through  closure  shall 
not  constitute  failure. 

§  78.97—12  Leakage  test. 

(a)  Each  container  shall  be  tested, 
with  seams  under  water  or  covered  with 
soapsuds  or  heavy  oil,  by  interior  air 
pressure  of  at  least  15  pounds  per  square 
inch.  Equally  efficient  means  of  testing 
are  authorized  upon  demonstration  and 
proof  of  satisfactory  tests  to  representa¬ 
tive  of  Bureau  of  Explosives.  Leakers 
shall  be  rejected  or  repaired  and  re¬ 
tested.  Removable  head  containers  not 
required  to  be  tested  with  heads  in  place 
except  that  samples  taken  at  random  and 
closed  as  for  use,  of  each  tsrpe  and  size, 
must  be  tested  at  start  of  production  and 
repeated  every  four  months.  Samples 
so  tested  must  be  retained  until  further 
tests  are  made. 

§  78.98  Specification  6B;  steel  barrels 
or  drums. 

Removable  head  containers  which  will 
pass  all  required  tests  are  authorized. 

§  78.98—1  Compliance. 

(a)  Required  in  all  details. 

§  78.98—2  Rated  capacity. 

(a)  Rated  capacity  as  marked,  see 
S  78.98-9 (a)  (3).  Actual  capacity  of 
straight-sided  containers  shall  be  not 
less  than  rated  (marked)  capacity  plus 
2  percent,  nor  greater  than  rated  ca¬ 
pacity  plus  2  percent,  plus  1  quart,  ex¬ 
cept  that  for  containers  over  30  gallons 
marked  capacity  actual  capacity  shall  be 
not  less  than  rated  capacity  plus  2  per¬ 
cent,  nor  greater  than  rated  capacity  plus 
2  percent  plus  2  quarts;  actual  capac¬ 
ity  of  bilge-type  containers  must  be 
not  less  than  rated  capacity,  nor  greater 
than  rated  capacity  plus  2  percent  plus 
2  quarts. 

§  78.98—3  Composition. 

(a)  Sheets  for  body  and  heads  to  be 
low  carbon,  open  hearth  or  electric  steel. 

§  78.98-5  Parts  and  dimensions. 

(a)  Parts  and  dimensions  as  follows: 


(a)  Parts  and  dimensions  as  follows: 


! 

Marked  capacity 
(gallons) 

I 

j 

Autborlzed  grofts  weight 
(pounds) 

i 

1 

I 

Type  of 
con¬ 
tainer 

Minimum  thickness, 
uncoated  sheets 
(gauge) 

RoUing  hoops 

Type 

Minimum 

Body 

sheet 

i 

Head 

sheet 

Sise 
(gaum 
or  in<m) 

Weight 
(pounds 
per  foot) 

6  to  10  „  _ 

160 

Straight 

16 

16 

None _ 

side. 

stoan  _ 

480 

...do _ 

14 

14 

I- bar _ 

MzlH 

1.25 

6to65 . 

880 

...do _ 

13 

12 

...do _ 

lam 

1.60 

stosa  -  -  _ 

480 

BUge-... 

13 

14 

None _ 

8  to  85  j 

880 

„..do _ 

12 

12 

...do _ 

§  78.97-9  Marking. 
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onally  on  top  chime,  or  when  without 
chime  seam,  to  strike  on  other  circiun- 
ferential  seam;  also  additional  drop  test 
on  any  other  parts  which  might  be  con¬ 
sidered  weaker  than  tiie  chime.  Closing 
devices  and  other  parts  projecting 
beyond  chime  or  rolling  hoops  must  also 
be  capable  of  withstanding  this  test. 

(2)  Hydrostatic  pressure  .test  of  30 
poimds  per  square  inch  sustained  for  5 
minutes.  Leakage  through  closiire  shall 
not  constitute  failure. 

§  78.98—12  Leakage  test. 

(a)  Each  container  shall  be  tested, 
with  seams  under  water  or  covered  with 
soapsuds  or  heavy  oil.  by  interior  air 
steel,  the  type  of  steel  used  in  body  and  pressure  of  at  least  15  pounds  per  square 
head  sheets,  as  Identified  by  American  inch.  Equally  efficient  means  of  testing 
Iron  and  Steel  Institute  type  number,  are  authorized  upon  demonstration  and 
and  also  the  letters  HT  following  steel  proof  of  satisfactory  tests  to  representa- 
designation  on  containers  subjected  to'  tives  of  Bureau  of  Explosives.  Leakers 
stress  relieving  or  heat  treatment  during  shall  be  rejected  or  repaired  and  re¬ 
manufacture  (for  example.  ICC-6B880-  tested.  Removable  head  containers  not 
304  or  ICC-6B880-304  HT  as  applicable) .  required  to  be  tested  with  heads  in  place 
shall  be  shown.  These  marks  shall  be  except  that  samples  taken  at  random 
understood  to  certify  that  the  container  and  closed  as  for  use.  of  each  tsrpe  and 
complies  with  all  specification  require-  size,  must  be  tested  at  start  of  produc- 
ments.  tion  and  repeated  every  four  months. 

(2)  Name  or  symbol  (letters)  of  maker  Samples  so  tested  must  be  retained  until 
or  other  party  assuming  responsibility  further  tests  are  made. 

tot  compUanra  with  ^Iflcatlon  re-  5  SprelEeadon  6C;  .led  barrel, 

quirements;  this  must  be  recorded  with  "  j  * 

the  Bureau  of  Explosives.  or  drum.. 

(3)  Gauge  of  metal  in  thinnest  part.  Removable  head  containers  which 
rated  capacity  in  gallons,  year  of  pass  all  required  tests  are  author- 
manufacture  (for  example,  14-55-50). 

When  gauge  of  metal  in  body  differs  from  §  78.99-1  Compliance, 
that  in  head,  both  must  be  indicated  .  .  „  ,  ^ a 

with  slanting  line  between  and  with  Required  in  all  details. 

gauge  of  body  indicated  first  (for  exam-  §  78.99-2  Rated  capacity. 

gauge  and  Rated  capacity  as  marked,  see 

neao  gauge;.  §  78.99-9  (a)(3).  Actual  capacity  of 

§  78.98-10  Size  of  markings.  straight-sided  containers  shall  be  not 

(a)  Size  of  markings  (minimum) :  than  rated  (marked)  capacity  plus 

high  for  33-gsdlon  or  less,  %"  for  ^  percent,  nor  greater  than  rated  ca- 
over  33  and  not  over  55  gallons,  and  1"  pacity  plus  2  percent  plus  1  quart,  ex- 
for  over  55  gallons.  containers  over  30  gallons 

R  vft  o5i_i  1  T  *  marked  capacity  actual  capacity  shall  be 

^  78.VS-11  lype  tests.  jggg  rated  capacity  plus  2  per- 

(a)  Samples  taken  at  random  and  cent,  nor  greater  than  rated  capacity 
closed  as  for  use,  shall  withstand  pre-  plus  2  percent  plus  2  quarts;  actued  ca- 
scribed  tests  without  leakage.  Tests  to  pacity  of  bilge-type  containers  must  be 
be  made  of  each  type  and  size  by  each  not  less  than  rated  capsu;ity,  nor  greatei 
company  starting  production  ai^  to  be  rated  capacity  plus  2  percent  plui 

repeated  every  four  months.  Samples  oniinrt«! 
last  tested  to  be  retained  until  further  ^ 
tests  are  made.  The  type  tests  are  as  §  78.99-3  Composition. 

follows:  (3^)  Sheets  for  body  and  heads  to  b< 

(1)  Test  by  dropping,  ^ed  with  dry,  carbon,  open  hearth  or  electric  steel 
finely  powdered  material  to  the  author-  „ 

ized  gross  weight,  from  height  of  4  feet  8  78.99-5  Paru  and  dimensions, 
onto  solid  concrete  so  as  to  strike  diag-  (a)  Parts  and  dimensions  as  follows 


EoUlng  hoops 


XfinlmtiTn 


Aatborixsd 
gross  weight 
(pounds) 


Type  of  Con- 
tsiner 


Msrkedespseity 

(gSllMM) 


Weight 

(pounds 

peridot) 


Site  (gauge 
or  inch) 


None. 
U  «— 


Straight  side. 


I  Boiled  or  swedged  in  hoops  permitted. 

(b)  Steel  sheets  of  specified  gauges 
shall  comphr  with  the  following: 


Minimum 
thlelcness  > 
(inch) 


Nominal 
thickness  * 
(Indi} 


Oange  No. 


a0046 

.0617 

.0677 

.0603 

.0633 

.0428 


■  Thickness  shall  be  measured  at  any  point  on  the 
dieet  not  less  than  H  indi  from  an  edge. 

§  78.98-6  Rolling  hoops. 

(a)  Separate  hoops  to  have  tight  fit 
on  shell  and  be  firmly  secured  in  place. 

Beading  under  rolling  hoops  not  per¬ 
mitted.  Attachment  to  drum  body  by 
spot  welding,  except  for  continuous  re¬ 
sistance  method,  not  permitted.  Weld¬ 
ing  of  I-bar  tsnpe  directly  to  body  of  drum 
in  any  manner  not  permitted. 

§  78.98-7  Qorares. 

(a)  Adequate  to  prevent  leakage;  gas¬ 
kets  required.  Closures  must  be  of 
screw-thread  type  or  secured  by  posi¬ 
tive  fastening. 

(b)  Closing  part  (plug,  cap,  plate,  etc., 
see  Note  1)  must  be  of  metal  as  thick  as 
prescribed  for  head  of  container;  this 
not  required  for  containers  of  12  gallons 
or  less  when  the  opening  to  be  closed 
is  not  over  2.3  inches  in  diameter.  If 
unthreaded  cap  is  used  it  must  be  pro¬ 
vided  with  outside  sealing  devices  which 
cannot  be  removed  without  destroying 
the  cap  or  sealing  device. 

Note  1 :  This  does  not  apply  to  cap  seal  over 
a  closure  which  compUes  with  aU  require¬ 
ments. 

§  78.98—8  Defective  containers. 

(a)  Leaks  and  other  defects  to  be  re¬ 
paired  by  method  used  in  constructing 
container,  not  by  soldering. 

§  78.98—9  Marking. 

(a)  Marking  on  each  container  by  em¬ 
bossing  on  head,  except  that  such  em¬ 
bossment  must  be  on  the  permanent 
head  for  drums  having  removable  heads, 
with  raised  marks,  or  by  embossing  or 
die  stamping  on  f(X)trlng  on  drums 

equipped  with  footrings,  or  on  metal  6 . 

plates  securely  attached  to  drum  by 
brazing  or  welding  not  less  than  20  per-  6  to  ss'.'. 
cent  of  the  perimeter,  as  follows: 

(1)  ICXJ-6B***;  stars  to  be  replaced  etow" 
by  the  authorized  gross  weight  (for 
^Ple,  ICC-6B880.  etc.).  In  addl-  eSg.; 
“on,  when  the  container  is  of  stainless  _ 


Boiling  hoops 


Anthorized 
gross  weight 
(pounds) 


Minlmnm 


Marked  capacity 
(gallons) 


Type  of  con¬ 
tainer 


Weight 
(pounds 
per  foot) 


Size  (gauge 
or  inch) 


Straight  dde. 


None. 


Minimum  thickness, 
unooated  sheets  (gauge) 

Body  sheet 

Head 

sheet 

22 

22 

20 

30 

18 

18 

16 

16 

14 

14 

18 

18 

16 

16 

14 

14 

16 

18 

16 

16 

Minimum  tWckuess,  . 
nneoated  sheets 
(gsoie) 

Body  Sheet 

Head 

Sheet 

18 

16 

14 

16 

14 

12 

16 

18 

18 

16 

14 

16 

14 

13 
16 

14 
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(b)  Steel  sheets  of  specified  gauges 
shidl  comply  with  the  following: 


Qmattt  No. 

NomtaMl 
thloknoM  * 
(inch) 

Minimum 
tbidtncM  1 
(Indi) 

14 _ 

0.0747 

0.0677 

18 _  - 

.0673 

.0603 

18 _ _ 

•  .050S 

.0533 

IB _ 

.0478 

.0428 

an  _ 

.0350 

.0324 

22  _ 

.0390 

.0269 

<  ThloknesB  shall  be  measured  at  any  point  on  the  sheet, 
not  less  than  H  inch  from  an  edge. 


§  78.99-6  Rolling  hoops. 

(a)  Separate  hoops  to  have  tight  fit 
on  shell  and  be  firmly  secured  in  place. 
Beading  under  rolling  hoops  not  per¬ 
mitted.  Attachment  to  drum  body  by 
spot  welding  except  for  continuous  re¬ 
sistance  method,  not  permitted.  Weld¬ 
ing  of  I-bar  t3rpe  direct  to  body  of  drum 
in  any  manner  not  permitted. 

§  78.99—7  Qosures. 

(a)  Adequate  to  prevent  leakage;  gas¬ 
kets  required.  Closures  must  be  of  screw- 
thread  type  or  secured  by  positive 
fastening. 

(b)  Closing  part  (plug,  cap,  plate,  etc., 
see  Note  1)  must  be  of  metal  as  thick  as 
prescribed  for  head  of  container;  this 
not  required  for  containers  of  12  gallons 
or  less  when  the  opening  to  be  closed 
is  not  over  2.3  inches  in  diameter.  If 
unthreaded  cap  is  used  it  must  be  pro¬ 
vided  with  outside  sealing  device  which 
cannot  be  removed  without  destrosring 
the  cap  or  sealing  device. 

Non  l:  This  does  not  apply  to  cap  seal 
over  a  closure  which  compiles  with  all  re¬ 
quirements. 


(3)  Gauge  of  metal  in  thinnest  part, 
rated  capacity  in  gallons,  and  year  of 
manufacture  (for  example.  14-65-50). 
When  gauge  of  metal  in  body  differs  from 
that  in  head,  both  must  be  indicated 
with  slanting  line  between  and  with 
gauge  of  body  indicated  first  (for  ex¬ 
ample  14/12-55-50  for  body  14  gauge  and 
head  12  gauge) . 

§  78.99—10  Size  of  markings. 

(a)  Size  of  markings  (minimiun) :  W' 
high  for  33-gallon  or  less,  for  over 
33  and  not  over  55  gallons,  and  1"  for 
over  55  gallons. 

§  78.99—11  Type  tests. 

(a)  Samples  taken  at  random  and 
closed  as  for  use,  shall  withstand  pre¬ 
scribed  tests  without  leakage.  Tests  to  be 
made  of  each  tsrpe  and  size  by  each  com¬ 
pany  starting  production  and  to  be  re¬ 
peated  every  four  months.  Samples  last 
tested  to  be  retained  until  further  tests 
are  made.  The  tsrpe  tests  as  follows: 

(1)  Test  by  dropping,  filled  with  dry, 
finely  powdered  material  to  the  author¬ 
ized  gross  weight,  from  height  of  4  feet 
onto  solid  concrete  so  as  to  strike  diag¬ 
onally  on  top  chime,  or  when  without 
chime  seam,  to  strike  on  other  circum¬ 
ferential  seam;  also  additional  drop  test 
on  any  other  parts  which  might  be  con¬ 
sidered  weaker  than  the  chime.  Closing 
devices  and  other  parts  projecting  be¬ 
yond  chime  or  rolling  hoops  must  also  be 
capable  of  withstanding  ttils  test. 

(2)  Hydrostatic  pressure  test  of  30 
poimds  per  square  inch  sustained  for  5 
minutes.  Leakage  through  closure  shall 
not  constitute  failure. 

§  78.99—12  Leakage  test. 


soapsuds  or  heavy  oil,  by  interior  air 
pressure  of  at  least  15  pounds  per  square 
inch.  Equally  efficient  means  of  testing 
are  authorized  upon  demonstration  and 
proof  of  satisfactory  tests  to  representa¬ 
tive  of  Bureau  of  Explosives.  Leakers 
shall  be  rejected  or  repaired  and  retested. 
Removable  head  containers  not  re¬ 
quired  to  be  tested  with  heads  in  place 
except  that  samples  taken  at  random  and 
closed  as  for  use  of  each  type  and  size, 
must  be  tested  at  start  of  production  and 
repeated  every  four  months.  Samples 
so  tested  must  be  retained  imtil  further 
tests  are  made. 

§  78.100  Specification  6J;  steel  barrels 
and  dronu. 

Removable  head  containers  which  will 
pass  all  required  tests  are  authorized. 

§  78.100-1  Compliance. 

(a)  Required  in  all  details. 

§  78>100— 2  Rated  capacity. 

(a)  Rated  capacity  as  marked,  see 
§  78.100-8(a)  (3).  Actual  capacity  of 
straight-sided  containers  shall  be  not  less 
than  rated  (marked)  capacity  plus  2  per¬ 
cent.  nor  greater  than  rated  capacity  plus 
2  percent  plus  1  quart,  except  that  for 
containers  over  30  gallons  marked  capa¬ 
city  actual  capacity  shall  be  not  less  than 
rated  capacity  plus  2  percent,  nor  greater 
than  rated  capacity  plus  2  percent  plus  2 
quarts;  actual  capacity  of  bilge-type 
containers  must  be  not  less  than  rated 
capacity,  nor  greater  than  rated  capac¬ 
ity  plus  2  percent  plus  2  quarts. 

§  78.100-3  CompositiiMi. 

(a)  Sheets  for  body  and  heads  to  be 
low  carbon,  open  hearth  or  electric  steel. 


§  78.99—8  Defective  containers. 

(a)  Leaks  and  other  defects  to  be  re¬ 
paired  by  method  used  in  constructing 
container,  not  by  soldering. 

§  78.99—9  Marking. 

(a)  Marking  on  each  container  by  em¬ 
bossing  on  head,  except  that  such  em¬ 
bossment  must  be  on  the  permanent  head 
for  drums  having  removable  heads,  with 
raised  marks,  or  by  embossing  or  die 
stamping  on  footring  on  drums  equipped 
with  footrings,  or  on  metal  plates 
securely  attached  to  drum  by  brazing  or 
welding  not  less  than  20  percent  of  the 
perimeter,  as  follows: 

(1)  ICC-8C***;  stars  to  be  re¬ 
placed  by  the  authorized  gross  weight 
(for  example.  ICX>-6C880,  etc.) .  In  addi¬ 
tion.  when  the  container  is  of  stainless 
steel,  the  type  of  steel  used  in  body  and 
head  sheets,  as  identified  by  American 
Iron  and  Steel  Institute  tsrpe  number,  and 
also  the  letters  HT  following  steel  desig¬ 
nation  on  containers  subjected  to  stress 
relieving  or  heat  treatment  during  msmu- 
facture  (for  example,  ICC-8C880-304  or 
ICC-6C880-304  HT  as  applicable)  shall 
be  shown.  These  marks  shall  be  under¬ 
stood  to  certify  that  the  container  com¬ 
plies  with  all  specification  requirements. 

(2)  Name  or  ssmabol  (letters)  of  maker 
or  other  party  assuming  responsibility 
for  compliance  with  specification  re¬ 
quirements;  this  must  be  recorded  with 
the  Bureau  of  Explosives. 


(a)  Each  container  shall  be  tested, 
with  seams  under  water  or  covered  with 


§  78.100—5  Parts  and  dimensions. 

(a)  Parts  and  dimensions  as  follows: 


Marked  capacity 
(gallons) 

Authorized 
gross  weU^t 
(pounds) 

Type  of  con¬ 
tainer 

Minimum 
unooated  sh 

thickness. 

Rolling  hoops 

eets  (gauge) 

Typo 

Minimum 

Body  sheet 

Head 

sheet 

Size  (gauge 
or  inch) 

Weight 
(pounds 
per  foot) 

5to30 . 

260 

Straight  side.... 

10 

10 

m 

6to55 . 

480 

—.do.....  ••••••.• 

18 

18 

M - 

8to66 . 

880 

...do.....*—.*... 

16 

16 

b.::::::: 

14 

6to55 . 

880 

—do.........*... 

16 

16 

94X1H 

i.2{ 

6to33 . 

480 

Bilge _ 

16 

18 

5to55 . 

880 

...do _ 

16 

16 

i  Rolled  or  swedged  in  hoops. 

(b)  Steti  sheets  of  specified  gauges 
shall  comply  with  the  followhig: 


Gauge  No. 

Nominal 
thickness ' 
(inch) 

Minimum 
thickness  > 
(inch) 

18 _ 

0.0673 

.0698 

.0478 

.0418 

0.0603 

.0583 

.0428 

.0378 

16  — -  -  -- 

IB _ 

10 _ 

>  Thickness  shall  be  measured  at  any  point  on  the  sheet 
not  less  than  H  inch  from  an  edge. 

§  78.100-6  Rtdling  hoops. 

(a)  Separate  hoops  to  have  tight  fit 
on  shell  and  be  fim^  secured  in  place. 
Beading  under  rolling  hoops  not  per¬ 
mitted.  Attachment  to  drum  body  by 
spot  welding,  except  for  continuous  re¬ 


sistance  method,  not  permitted.  Weld¬ 
ing  of  I-bar  type  directly  to  body  of  drum 
in  any  manner  not  permitted. 

§  78.100—7  Closures. 

(a)  Adequate  to  prevent  leakage; 
gaskets,  required.  Closures  must  be  of 
screw-thread  tsrpe  or  secured  by  positive 
fastening. 

(b)  Closing  part  (plug,  cap,  plate,  etc., 
see  Nbte  1)  must  be  of  metal  as  thick  as 
prescribed  for  head  of  container;  this 
not  required  for  containers  of  12  gallons 
or  less  when  the  opening  to  be  closed  is 
not  over  2.3  inches  in  diameter.  If  un¬ 
threaded  cap  is  used,  it  must  be  provided 
with  outside  sealing  devices  which  can- 
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not  be  removed  without  destroying  the 
cap  or  sealing  device. 

Note  1:  This  does  not  apply  to  cap  seal 
over  a  closure  which  compiles  with  all 
requirements. 

§  78.100-8  Defective  containers. 

(a)  Leaks  and  other  defects  to  be  re¬ 
paired  by  method  used  in  constructing 
container,  not  by  soldering. 

§  78.108-9  Marking. 

(a)  Marking  on  each  container  by  em¬ 
bossing  on  head,  except  that  such  em¬ 
bossment  must  be  on  the  permanent 
head  for  drums  having  removid^e  heads, 
with  raised  marks,  or  by  embossing  or  die 
stamping  on  footling  on  drums  equipped 
with  footrlngs,  or  on  metal  plates  se¬ 
curely  attached  to  drum  by  brazing  or 
welding  not  less  than  20  percent  of  the 
perimeter,  as  follows: 

(1)  ICC-6J***:  stars  to  be  replaced 
by  the  authorized  gross  weight  (for  ex¬ 
ample,  ICC-8J880,  etc.).  In  addition, 
when  the  container  is  of  stainless  steel, 
the  type  of  steel  used  in  body  and  head 
sheets,  as  identified  by  American  Iron 
and  Steel  Institute  type  number,  and 
also  the  letters  HT  following  steel  desig¬ 
nation  on  containers  subjected  to  stress 
relieving  or  heat  treatment  during  man¬ 
ufacture  (for  example.  ICC-6J880-304 
or  I(X)-6J880-304  HT  as  appUcable), 
shall  be  shown.  These  marks  shaU  be 
understood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 

(2)  Name  or  ssrmbol  (letters)  of  maker 
or  other  party  assuming  responsibility 
for  compliance  with  specification  re¬ 
quirements;  this  must  be  recorded  with 
the  Bureau  of  Explosives. 

(3)  Grauge  of  metal  in  thinnest  part, 
rated  capacity  in  gallons,  and  year  of 
manufacture  (for  example.  14-55-50). 
When  gauge  of  metal  in  body  differs  from 
that  in  head,  both  must  be  indicated  with 
slanting  line  between  and  with  gauge  of 
body  indicated  first  (for  example  14/12- 
55-50  for  body  14  gauge  and  head  12 
gauge). 

§  78.100-10  Sice  of  markings. 

(a)  Size  of  markings  (minimum) : 
high  for  33-gallon  or  less,  for 
over  33  and  not  over  55  gallons. 

§  78.100-11  Type  tests. 

(a)  Samples  taken  at  random  and 
closed  as  for  use,  shall  withstand  pre¬ 
scribed  tests  without  leakage.  Tests  to 
be  made  of  each  tsrpe  and  size  by  each 
company  starting  production  and  to  be 
repeated  every  foiu:  months.  Samples 
last  tested  to  be  retained  until  further 
tests  are  made.  The  type  tests  are  as 
follows: 

(1)  Test  by  dropping,  filled  with  dry, 
finely  powdered  material  to  the  author¬ 
ized  gross  weight,  from  height  of  4  feet 
onto  solid  concrete  so  as  to  strike  diago¬ 
nally  on  top  chime,  or  when  without 
chime  seam,  to  strike  on  other  circum¬ 
ferential  seam;  also  additional  drop  test 
on  any  other  parts  which  might  be  con¬ 
sidered  weaker  than  the  chime.  Closing 
devices  and  other  parts  projecting  be¬ 
yond  chime  or  rolling  hoops  must  a-isf* 
be  capable  of  withstanding  this  test. 


§  78.101  Specificatioa  6K;  steel  berrek 
cx  dnu^ 

Removable  head  containmn  which  will 
pass  all  required  tests  are  authorized. 

§  78.101—1  Compliance. 

(a)  Required  in  all  details. 

§  78.101—2  Rated  capacity. 

(a)  Rated  capacity  as  marked,  see 
S  78.101-8 (a)  (3).  Actual  capacity  of 
containers  diall  be  not  less  than  rated 
(marked)  capaci^  plus  2  percent,  nor 


(b)  Steel  sheets  of  specified  gauges 
shall  comply  with  the  following: 


Nomloal 

Minlmom 

Gance  No. 

tbiekness  > 

tbickneM  ■ 

(ineb) 

(incb) 

18 _ 

0.0478 

0.0438 

>  Thickness  shall  be  measured  at  any  point  on  the  sheet 
not  less  than  H  hush  firom  an  edgei 

§  78.101—6  Rolling  ho<98. 

(a)  Separate  hocqpe  to  have  tight  fit 
on  shell  and  be  firmly  secmred  in  place. 
Beading  under  rolling  hoops  or  spot  weld¬ 
ing  not  permitted. 

§78.101-7  aosores. 

(a)  Adequate  to  prevent  leakage;  gas¬ 
kets  required.  Closures  must  of 
screw-thread  tsrpe  or  secured  by  positive 
fastening. 

(b)  Closing  part  (plug,  cap,  plate,  etc., 
see  Note  1)  must  be  of  metal  as  thick 
as  prescribed  for  head  of  container;  this 
not  required  for  containers  of  12  gallons 
or  less  when  the  opening  to  be  closed  is 
not  over  2.3  inches  in  diameter.  If  un¬ 
threaded  cap  is  used  it  must  be  pro¬ 
vided  with  outside  sealing  devices  which 
cannot  be  removed  without  destroying 
the  cap  or  sealing  device. 

Non  1:  This  does  not  i4>pl7  to  cap  seal 
over  a  closure  which  compUes  with  all  re¬ 
quirements. 

§  78.101—8  Defective  containers. 

(a)  Leaks  and  other  defects  to  be  re¬ 
paired  by  method  used  in  constructing 
container,  not  by  soldering. 

§  78.101-9  Marking. 

(a)  Marking  on  each  container  by 
embossing  on  head,  except  that  such 
embossment  must  be  on  the  permanent 
head  for  drums  having  removals  heads, 
with  raised  marks,  pr  by  embossing  or  die 
stamping  on  footling  on  drums  equipped 
with  footrings,  or  on  metal  plates 
securely  attached  to  drum  by  brazing  or 
welding  not  less  than  20  percent  of  the 
perimeter,  as  follows: 

(1)  I(X>^480.  In  addition,  when 
the  container  is  of  stainless  steel,  the 
type  of  steel  used  in  body  and  head 
sheets,  as  identified  by  Am^can  Iron 


greater  than  rated  capacity  plus  2  per¬ 
cent  plus  I  quart,  except  that  for  con¬ 
tainers  over  30  gallons  marked  capacity, 
actual  capacity  shall  be  not  lees  than 
rated  ciqiacity  plus  2  percent,  nor 
greater  than  rated  capacity  plus  2  per¬ 
cent  plus  2  quarts. 

§  78.101—8  Composition. 

(a)  Sheets  for  body  and  heads  to  be 
low  carbon,  open  hearth  or  electric  sted. 

§  78.101-5  Parts  and  dimensions. 


and  Steel  Institute  tsrpe  number,  and 
also  the  letters  HT  following  steel  desig¬ 
nation  on  containers  subjected  to  stress 
relieving  or  heat  treatment  during  man¬ 
ufacture  (for  example,  ICC-6K480-304 
or  ICC-8K480-304  HT  as  applicable), 
shall  be  shown.  These  marks  shall  be 
understood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 

(2)  Name  or  ssnnbol  (letters)  of  maker 
or  other  party  assuming  responsibility 
for  compliance  with  specification  re¬ 
quirements;  this  must  be  recorded  with 
the  Bureau  of  Explosives. 

(3)  Gauge  of  metal  in  thinnest  part, 
rated  capacity  in  gallons,  and  year  of 
manufactmre  (for  example.  18-55-50). 

§  78.101—10  Size  of  markings. 

(a)  Size  of  markings  (minimum) : 
Vz”  high  for  33-gallon  or  less,  %"  for 
over  33  and  not  over  55  gallons. 

§  78.101-11  Type  tests. 

(a)  Samples  taken  at  random  and 
closed  as  for  use,  shall  withstand  pre¬ 
scribed,  tests  without  leakage.  Tests  to 
be  made  of  each  tsrpe  and  size  by  each 
company  starting  production  and  to  be 
repeated  every  four  months.  Samples 
last  tested  to  be  retained  imtil  further 
tests  are  made.  The  type  tests  are  as 
follows: 

(1)  Test  by  dropping,  filled  with  dry, 
finely  powdered  material  to  the  author¬ 
ized  gross  weight,  from  height  of  4  feet 
onto  solid  concrete  so  as  to  strike  diag¬ 
onally  on  top  chime,  or  when  without 
chime  seam,  to  strike  on  other  circum¬ 
ferential  seam;  also  additional  drop 
test  on  any  other  parts  which  might  be 
considered  weaker  than  the  chime. 
Closing  devices  and  other  parts  pro¬ 
jecting  beyond  chime  or  rolling  hoops 
must  also  be  capable  of  withstanding 
this  test. 

(2)  Hydrostatic  pressure  test  of  15 
pounds  per  square  inch  sustained  for 
5  minutes.  Leakage  through  closure 
shall  not  constitute  failure. 

§  78.101—12  Leakage  test. 

(a)  Each  container  shall  be  tested, 
with  seams  under  water  or  covered  with 


(a)  Parts  and  dimensions  as  follows: 


Marked 
capacity 
not  over 
(gallons) 

Antborlsed 

gross 

weight 

(pounds) 

Type  of  container 

Minimum  tbickneas,  un- 
coated  sheets  (gauge) 

Rolling  boops 

Body  sheet 

Head  sheet 

Type 

1 

Minimum 

Site  (gauge 
or  incb) 

Weight 
(pounds 
per  foot) 

66 

480 

Straight  side--- 

18 

18 

KxlH 

1.26 

>  Boiled  or  swedged-ln  boops  permitted. 
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80i4>6ud8  or  heavy  oil.  by  Interior  air 
pressure  of  at  least  7  pounds  per  squaore 
inch.  Equally  efficient  means  of  tcatinff 
are  authorised  upon  demonstration  and 
proof  of  satisfactory  tests  to  representa¬ 
tive  of  Bureau  at  Explosives.  Leakers 
shall  be  rejected  or  repaired  and  re¬ 
tested.  Removable  head  containers  not 
required  to  be  tested  with  heads  in 
place  except  that  samples  taken  at  ran¬ 
dom  and  closed  as  for  use,  of  each  type 
and  size,  must  be  tested  aX  start  of  pro¬ 
duction  and  repeated  every  four  months. 


Samples  so  tested  must  be  retained  un¬ 
til  further  tests  are  made. 

§  78.102  %ieeification  6D;  cjrlnMlrif^l 
■teel  overp•d^  sidc^  for  in¬ 

side  plastic  container. 

§  78.102—1  Material  requirements. 

(a)  Sheets  for  body  and  heads  to  be 
low  carbon,  open  hearth  or  electric  steel. 

§  78.102—2  Gmstmction  requirements. 

(a)  Construction  requirements  are  as 
follows: 


base  alloy  of  equival^t  corrosion  re¬ 
sistance  and  physical  properties. 

§  78.107—4  Outage. 

(a)  Two  percent  of  rated  capacity, 
plus  a  maximum  tolerance  of  1  quart. 

§  78.107—5  Seams. 

(a)  Welded,  including  attachment  of 
flanges  for  closures  and  other  devices. 
Circumferential  seams  at  least  3"  from 
top  of  chime;  chime  seams  not  permitted. 

§  78.107—6  Parts  and  dimensions. 


Rat^  rapacity 
of  inside  plastic 
container  not 

Minimum  thickness,  on- 
coated  sheets  (gauge) 

Body  seams 

Rolling  hoops 

Top  or  bottom 

Closures,  when  full 
removable  head  is 
used  (gaskets  not 

over  (gallons) 

Body  sheet 

Head  sheet 

1 

head 

required) 

6 _ 

24 

24 

Welded . 

None  required .... 

Double  seamed 

Lug  or  plain  ring 

15 _ 

20 

20 

Rolled  orswedged. 

or  welded. 

seal. 

Do. 

an 

10 

10 

_ do _ 

do _ 

_ do . 

Bolted  type  ring 

5.5 

18 

18 

_ do _ 

Rolled  or  8  wedged , 

_ do _ 

closure,  18  gauge. 
Bolted  type  ring 

orl-Bars,  ^"x 
IM". 

closure,  IG  gauge. 

(b)  Steel  sheets  or  parts  of  specified 
gauges  shall  comply  with  the  following: 


Gauge  No. 

Nominal 
thi(^nes8 
(inch)  > 

Minimum 

thickness 

(inch)! 

18 . 

o.oeo8 

0.0683 

18 . 

.0478 

.0428 

10 . 

.0418 

.0878 

20 . 

.08SO 

.0824 

24. . 

.0230 

.0200 

^  Thickness  shall  be  measured  at  any  point  on  the  sheet 
not  leas  than  H  inch  tnun  an  edge. 


(c)  Two  holes  not  exceeding  inch 
each  are  permitted  diametrically  oppo¬ 
site  each  other  in  the  overpack  body  im¬ 
mediately  above  the  double  seam  of  the 
bottom  chime  or  three  holes  not  exceed¬ 
ing  ^6  inch  in  diameter  on  centers  120 
degrees  apart  in  the  bottom  head. 

(1)  Overpack  interior  shall  be  free  of 
projections,  burrs,  or  any  edges  that 
might  cause  damage  to  inside  plastic  con¬ 
tainer  and  shall  be  free  of  lubricants, 
oils,  or  any  foreign  matter. 


(3)  Gauge  of  metal  in  thinnest  part, 
rated  capacity  of  inside  container  in  gal¬ 
lons,  and  year  of  manufactme  (for  ex¬ 
ample,  18-55-62).  When  gauge  of 
metal  in  body  differs  from  that  in  either 
head,  both  must  be  indicated  with  slant¬ 
ing  line  between  and  with  gauge  of  body 
indicated  first  (for  example,  18/16-55-62 
for  body  18  gauge  and  head  16  gauge) . 

§  78.107  Specification  42B;  aluminum 
drums. 

§  78.107—1  Compliance. 

(a)  Required  in  all  details. 

§  78.107—2  Rated  capacity. 

(a)  Rated  capacity  as  marked,  see 
S  78.107-9(a)  (3).  Not  less  than  5  gal¬ 
lons;  actual  capacity  shall  be  rated 
capacity  plus  at  least  2  percent. 

§  78.107—3  Composition. 

(a)  Body  and  heads  of  aluminum  at 
least  99  percent  pure,  or  an  aluminum 


(a)  Parts  and  dimensions  as  follows: 


Marked 

capacity 

Mintmiim 

thickness 

Rolling  hoops  required, 
type  authorized,  and 
minimum  dinwnsions 

not  over 
(gallons) 

of  material 
(inch) 

I-bar ,  U  -type,  alomi- 

size  num,  thick- 

(inch)  ness  (inch) 

10 

0.110 

K  z  0. 130 

30 

.154 

XzlH  .103 

65 

•  .187 

Mzl)i  .234 

110 

.230 

IxlH  — . 

(b)  Rolling  ho<^  must  be  firmly  se¬ 
cured  in  place  and  not  over  19  inches 
apart;  beading  tmder  hoops  not  per¬ 
mitted.  If  welding  is  employed,  the 
welding  must  be  continuous  on  each  edge 
of  hoop. 

§  78.107—7  Qosures. 

(a)  Of  screw-thread  type  or  secured  by 
screw-thread  device;  openings  over  2.3" 
not  authorized;  suitable  gaskets  required. 

(b)  Threaded  plugs,  or  caps,  and 
flanges  must  be  close  fitting  with  gasket 
surfaces  which  bear  squarely  on  each 
other  when  without  gasket;  they  must 
have  not  over  8  threads  per  inch,  with  5 
complete  threads  engaged  when  gasket  is 
in  place,  or  not  over  4  threads  per  inch, 
with  2  complete  threads  similarly  en¬ 
gaged;  two  ^6  inch  drainage  holes  are 
authorized  in  flange.  Thread  form  must 
conform  to  that  shown  by  drawing  below 
or  be  of  a  form  that  shall  provide  an 
equally  efficient  closure. 


(2)  Top  head  may  have  not  more  than 
two  holes  of  suitable  size  to  provide  for 
protruding  closures. 

(3)  Overpack  shall  be  constructed  to 
provide  a  snug  fit  for  inside  plastic  con¬ 
tainer. 

§  78.102-3  Tests. 

(a)  Steel  overpack  when  assembled  as 
for  use,  shall  withstand  the  tests  pre¬ 
scribed  in  specifications  for  inside  plastic 
containers  as  detailed  in  Part  78  when 
authorized  as  combination  packages  in 
Part  73  of  this  chapter.  The  completed 
package  must  withstand  these  tests  with-' 
out  producing  a  condition  of  the  overpack 
that  could  result  in  potential  damage  to 
the  inside  container. 

§  78.102—4  Markings.  s 

(a)  Marking  on  each  container  by  em¬ 
bossing  on  bottom  head  with  raised 
marks  with  letters  and  figures  not  less 
than  ^  inch  high  as  follows: 

(1)  ICC^D.  These  marks  shall  be 
understood  to  certify  the  steel  container 
complies  with  all  construction  require¬ 
ments  of  this  specification. 

(2)  Name  or  symbol  (letters)  of  maker; 
this  must  be  recorded  with  the  Bureau 
of  Explosives. 


FLANCC  AND  PLUG 


Tuesday,  December  29,  1964 


FEDERAL  REGISTER 
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§  78.107-8  Projections. 

(a)  Closing  devices  and  other  parts 
must  not  project  beyond  chime  or  rolling 
hoops. 

§  78.107-9  Marking. 

(a)  on  each  container  on  top 

head  by  stamping  with  pressure  dies,  by 
embossing  with  raised  marks,  or  plate 
attached  by  welding,  as  follows: 

(1)  ICC-42B.  This  mark  shall  be  un¬ 
derstood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 

(2)  Name  or  symbol  (letters)  of 
maker;  this  must  be  registered  with  the 
Bureau  of  l&q^losives  and  located  just 
above,  below,  or  following  the  mark 
specified  in  paragraph  (a)  (1)  of  this 
section. 

(3)  Gauge  of  metal.  Brown  and 
Sharpe  or  equivalmit  decimal  thickness 
in  inches,  at  start  of  fabrication;  rated 
capacity  in  gallons;  year  of  manufacture 
(for  example,  7-30-50  or  0.1442-30-50) . 

.  §  78.107—10  Size  of  marking. 

(a)  Size  of  marking  (minimum) : 
high  for  30-gallon  and  smaller  contain¬ 
ers,  %"  for  over  30  and  not  over  55  gal¬ 
lons.  and  1''  for  over  55  gallons. 

§  78.107-11  Typo  tesu. 

(a)  Samples,  taken  at  random  and 
closed  as  for  use.  shall  withstand  pre¬ 
scribed  tests  without  leakage.  Tests  to 
be  made  of  each  type  and  size  by  each 
company  starting  production  and  to  be 
repeated  every  four  months.  Samples 
last  tested  to  be  retained  until  further 
tests  are  made.  The  type  tests  are  as 
follows: 

(1)  Test  by  dropping,  filled  with  water 
to  98  percent  capacity,  from  height  of 
6  feet  onto  solid  concrete  so  as  to  strike 
diagonally  on  chime,  or  when  without 
chime  seam,  to  strike  on  other  circum¬ 
ferential  seam;  also  additional  test  on 
any  other  parts  which  might  be  con¬ 
sidered  weaker  than  the  chime. 

(2)  Hydrostatic  pressure  test  of  60 
pounds  per  square  inch  sustained  for 
5  minutes. 

§  78.107—12  Leakage  test. 

(a)  Each  container  shall  be  tested, 
with  seams  under  water  or  covered  with 
soapsuds  or  heavy  oil,  by  interior  air 
pressure  of  at  least  15  pounds  per  square 
inch.  Equally  efficient  means  of  terting 
are  authorized  upon  demonstration  and 
proof  of  satisfactory  tests  to  representa¬ 
tive  of  Bureau  of  Explosives.  Leakers 
shall  be  rejected  or  repaired  and  retested. 

§  78.107-13  Defective  ecmtainers. 

(a)  Leaks  and  other  defects  shall  be 
repaired  by  welding,  using  welding  ma¬ 
terial  of  the  same  composition  as  orig¬ 
inally  used  by  the  manufacturer  of 
the  drum  or  other  approved  aluminum 
base  alloy  of  equal  corrosion  and 
strength  qusdities. 

§  78.108  Specification  42C;  aluminum 
barrels  or  drums. 

§  78.108-1  G>mpliance. 

(a)  Required  in  all  details. 


§  78.108-2  Rated  capacity. 

(a)  Rated  capacity  as  marked,  see 
1 78.108-8(a)  (3) .  Not  less  than  5  gal¬ 
lons;  actual  capacity  shall  be  rated  ca¬ 
pacity  plus  at  least  2  percent. 

§  78.108-3  Composition. 

(a)  Body  and  heads  of  aluminum  at 
least  99  percent  pure,  or  an  aluminum 
base  alloy  of  equivalent  corrosion  resist¬ 
ance  and  physical  properties. 

§  78.108-4  Outage. 

(a)  Two  percent  of  rated  capacity,  plus 
a  maximum  tolerance  of  1  quart. 

§  78.108—5  Seams. 

(a)  Welded,  including  attachment  of 
flanges  for  closures  and  other  devices. 
Circtunferential  seams  at  least  3"  from 
top  of  chime;  chime  seams  not  permitted. 

§  78.108-6  Parts  and  dimensions. 

(a)  Parts  and  dimensions  as  follows: 


Marked 
capacity 
not  over 
(gallons) 

Type  of 

Mini- 

mom 

thickness 

Rolling  hoops  re¬ 
quired,  type  so- 
thorized,  and 

minimom  dimen¬ 
sions 

container 

of  mate¬ 
rial  (inch) 

I-bar, 

size 

(Inches) 

U-type, 

alumi¬ 

num, 

thickness 

(inch) 

10 . 

Straight 

0  003 

*i  X  IH 

0.116 

SO . 

side. 
...do—  . 

.120 

H  z  Ik 

.161 

88 . 

,..do . 

.156 

94  xlk 

.104 

iin  _ 

---do... 

.102 

1  xVA 
Expand 

16 . 

Bilge... 

.110 

ed  from 

30  . 

...do _ 

.  150 

shell.* 

Do. 

88 . 

...do _ 

.180 

Do. 

>  Only  reqtured  wben  side  openings  are  used 

(b)  Rolling  hoops  must  be  firmly  se¬ 
cured  in  place  and  not  over  19  inches 
apart;  be^uiing  imder  hoops  not  per¬ 
mitted.  If  welding  is  employed,  the 
welding  must  be  continuous  on  each  edge 
of  hoop. 

78.108-7  Qosures. 

(a)  Of  screw-thread  type  or  secured 
by  screw-thread  device;  openings  over 
2.3''  not  authorized;  suitable  gaskets 
required. 

(b)  Threaded  plugs,  or  caps,  and 
flanges  must  be  close  fitting  with  gasket 
siufaces  which  bear  squarely  on  each 
other  when  without  gasket;  they  must 
have  not  over  8  threads  per  inch,  with 
5  complete  threads  engaged  when  gas¬ 
ket  is  in  place,  or  not  over  4  threads  per 
inch,  with  2  complete  threads  similarly 
engaged;  two  <^6  h^ch  drainage  holes  are 
authorized  in  flange.  Thread  form  must 
conform  to  that  shown  by  drawing  in 
paragraph  (b)  of  §  78.107-7  or  be  of  a 
form  that  shall  provide  an  equally  effi¬ 
cient  closure. 

§  78.108-8  Projections. 

(a)  Closing  devices  and  other  parts 
must  not  project  beyond  chime  or  rolling 
hoops. 

§  78.108-9  Marking. 

(a)  Marking  on  each  container  on 
top  head,  by  stamping  with  pressure  dies, 
by  embossing  with  raised  marks,  or  plate 
attached  by  welding,  as  follows: 


(1)  ICC-42C.  This  mark  shall  be  im- 
derstood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 

(2)  Name  or  ssmibol  (letters)  of 
maker;  this  must  be  registered  With  the 
Bureau  of  Explosives  and  located  just 
above,  below,  or  following  the  mark 
specified  in  subparagraph  (1)  of  this 
paragraph. 

(3)  Gauge  of  metal.  Brown  and 
Sharpe  or  equivalent  decimal  thickness 
in  inches,  at  start  of  fabrication;  rated 
capacity  in  gallons;  year  of  manufac¬ 
ture  (for  exsunple,  7-30-50  or  0.1442- 
30-50) . 

§  78.108—10  Size  of  marking. 

(a)  Size  of  marking  (minimum) :  ^2" 
high  for  30-gallon  and  smaller  contain¬ 
ers,  %"  for  over  30  and  not  over  55  gal¬ 
lons,  and  1"  for  over  55  gallons. 

§  78.108-11  Type  tesU. 

(a)  Samples,  taken  at  random  and 
closed  as  for  use,  shall  withstand  pre¬ 
scribed  tests  without  leakage.  Tests  to 
be  made  of  each  t3npe  and  size  by  each 
company  starting  production  and  to  be 
repeated  every  four  months.  Samples 
last  tested  to  be  retained  until  further 
tests  are  made.  The  t3q)e  tests  are  as 
follows: 

( 1 )  Test  by  dropping,  filled  with  water 
to  98  percent  capacity,  from  height  of  6 
feet  onto  solid  concrete  so  as  to  strike 
diagonally  on  chime,  or  when  without 
chime  seam,  to  strike  on  other  circum¬ 
ferential  seam;  also  additional  test  on 
any  other  parts  which  might  be  consid¬ 
ered  weaker  than  the  chime. 

(2)  Hydrostatic  pressiure  test  of  60 
pounds  per  square  inch  sustained  for  5 
minutes. 

§  78.108—12  Leakage  test. 

(a)  Each  container  shall  be  tested, 
with  seams  under  water  or  covered  with 
soapsuds  or  heavy  oil,  by  interior  air 
pressure  of  at  least  15  pounds  per  square 
inch.  Equally  efficient  means  of  testing 
are  authorized  upon  demonstration  and 
proof  of  satisfactory  tests  to  representa¬ 
tive  of  Bureau  of  Explosives.  Leakers 
shall  be  rejected  or  repaired  and  retested. 

§  78.108—13  Defective  containers. 

(a)  Leaks  and  other  defects  shall  be 
repaired  by  welding,  using  welding  ma¬ 
terial  of  the  same  composition  as  origi¬ 
nally  used  by  the  manufacturer  of  the 
drum  or  other  approved  aluminum  base 
alloy  of  equal  corrosion  and  strength 
qualities. 

§  78.109  Specification  42D;  aluminum 
drums. 

§  78.109—1  €k>mpliance. 

(a)  Required  in  all  details. 

§  78.109-2  Rated  capacity. 

(a)  Rated  capacity  as  marked,  see 
§  78.109-9(a)  (3).  Not  less  than  5  gal¬ 
lons;  acttial  capacity  shall  be  rated  ca¬ 
pacity  plus  at  least  2  percent. 

§  78.109—3  Composition. 

(a)  Body  and  heads  of  aluminum  at 
least  99  percent  pure,  or  an  aluminum 
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§  78.109—10  Sise  of  marking.  / 

(a)  Siae  of  maiking  (minimum) :  Vz* 
high  for  30-gallon  and  smaller  contain- 
era.  for  over  30  and  noi  over  55 
gallons,  and  1"  for  over  55  gallons. 

§  78.109-11  Type  terts. 

(a)  Samples,  takai  at  random  and 
closed  as  for  use,  shall  withstand  pre¬ 
scribed  tests  without  leakage.  Tests  to 
be  made  of  each  type  and  size  by  each 
company  starting  production  and  to  be 
repeated  every  four  months.  Samples 
last  tested  to  be  retained  until  further 
tests  are  made.  Ihe  type  tests  are  as 
foUowa: 

(1)  Test  by  dropping,  filled  with 
water  to  98  percent  capacity,  from 
height  of  4  feet  onto  solid  concrete  so 
as  to  strike  diagonally  on  chime,  or  when 
without  chime  seam,  to  strike  on  other 
circumferential  seam;  also  additional 
test  on  any  other  parts  which  might  be 
considered  weaker  than  the  chime. 

(2)  Hydrostatic  pressure  test  of  40 
pounds  per  square  inch  sustained  for  5 
minutes. 

§  78.109—12  Leakage  test. 

(a)  Each  container  shall  be  tested, 
with  seams  under  water  or  covered  with 
soapsuds  or  heavy  oil.  by  interior  air 
pressure  of  at  least  10  pounds  per  square 
inch.  Equally  efficient  means  of  testing 
are  authorized  upon  demonstration  and 
proof  of  satisfactory  tests  to  represent¬ 
ative  of  Bureau  of  Explosives.  Leakers 


shall  be  rejected  or  repaired  and  re¬ 
tested. 

§  78.109—13  Defective  containers. 

(a)  Leaks  and  other  defects  shall  be 
repaired  by  welding,  using  welding  ma¬ 
terial  of  the  same  composition  as  origi¬ 
nally  used  by  the  manufacturer  of  the 
drum  or  other  approved  aluminum  base 
alloy  of  equal  corrosion  and  strength 
qualities. 

§78.110  Specification  42F;  aluminum 
barrels  or  drams. 

Removable  heads. 

§  78.110—1  Compliance. 

(a)  Required  in  all  details. 

§  78.110—2  Rated  capacity. 

(a)  Rated  capacity  as  marked,  see 
§  78.110-8  (a)  (3) .  Actual  capacity  shall 
be  not  less  than  rated  capacity,  nor 
greater  than  rated  capacity  plus  2  per¬ 
cent  plus  1  gallon. 

> 

§  78.110—3  Composition. 

(a)  Body  and  heads  of  aluminum  alloy 
6061  or  an  aluminum  base  alloy  of  equiv¬ 
alent  corrosion  resistance  and  physical 
properties. 

§  78.110—4  Seams. 

(a)  None.  Body  shall  be  seamless. 

§  78.110—5  Parts  and  dimensions. 

(a)  Parts  and  dimensions  as  follows: 


Marked  capacity 
not  over  (’('allons) 

Authorised  gross 
weight  not  over 
(pounds) 

Type  of  con¬ 
tainer 

Minimum  thickness  of 
material  (inch) 

Rolling  hoope 

r 

Body 

Head 

£0 

4fi0 

Bilge 

0.091 

0.102 

None 

base  alloy  of  equivalent  corrosion  re¬ 
sistance  and  physical  properties. 

§  78.109—4  Outage. 

(a)  Two  percoxt  of  rated  ciq;>acity, 
plus  a  maximum  tolerance  of  1  quart. 

§  78.109-5  Seams. 

(a)  Welded,  including  attachment  of 
flanges  for  closures  and  other  devices. 
Circumferential  seams  at  least  3"  from 
top  of  chime;  chime  seams  not  permitted. 

§  78.109—6  Parts  and  dimensions. 

(a)  Parts  and  dimensions  as  follows: 


Marked 
capacity 
not  over 
(gallons) 

Minimum 
thicknMS 
of  material 
(inch) 

Rolling  hoops  required, 
type  authorised,  and 
minimum  dimensions 

I-bar, 

sise 

(inch) 

U-type,Blumi- 
num,  thick¬ 
ness  (inch) 

10 

0.093 

0.003 

ao 

.103 

.128 

U 

.123 

.184 

110 

.184 

IxlH 

(b)  Rolling  hoops  must  be  flrmly  se¬ 
cured  in  place  and  not  over  19  inches 
apart;  beading  under  hoops  not  per¬ 
mitted.  If  welding  is  employed,  the 
welding  must  be  continuous  on  each  edge 
of  hoop. 

§  78.109-7  Qosu^s. 

(a)  Of  screw-thread  type  or  secured  by 
screw-thread  device;  openings  over  2.3" 
not  authorized;  suitable  gaskets  required. 
Vented  closing  devices  of  type  approved 
by  the  Bureau  of  Explosives  are  author¬ 
ized  when  specifled  by  the  purchaser. 

(b)  Threaded  plugs,  or  caps,  and 
flsmges  must  be  close  flitting  with  gasket 
surfaces  which  bear  squarely  on  each 
other  when  without  gasket;  they  must 
have  not  over  8  threads  per  inch,  with 
5  complete  threads  engaged  when  gas¬ 
ket  is  in  place,  or  not  over  4  threads  per 
inch,  with  2  complete  threads  similarly 
engaged;  two  <Ko  inch  drainage  holes  are 
authorized  in  flange.  Thread  form  must 
conform  to  that  shown  by  drawing  in 
paragraph  (b)  of  I  78.107-7  or  be  of  a 
form  that  shall  provide  an  equally  effi¬ 
cient  closure. 

§  78.109—8  Projections. 

(a)  Closing  devices  and  other  parts 
must  not  project  beyond  chime  or  roll¬ 
ing  hoops. 

§  78.109-9  Marking. 

(a)  Marking  on  each  container  on  top 
head,  by  stamping  with  pressure  dies,  by 
embossing  with  raised  marks,  or  plate  at¬ 
tached  by  welding,  as  follows: 

( 1 )  I(X:-42D.  This  mark  shall  be  un¬ 
derstood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 

(2)  Name  or  symbol  (letters)  of 
maker;  this  must  be  registered  with  the 
Bureau  of  Explosives  and  located  just 
above,  below,  or  following  the  mark 
specifled  in  paragraph  (a)  (1)  of  this 
section. 

(3)  Gauge  of  metal.  Brown  and 
Sharpe  or  equivalent  decimal  thickness 
in  inches,  at  start  of  fabrication;  rated 
capacity  in  gallons;  year  of  manufacture 
(for  example,  7-30-50  or  0.1442-30-50) . 


§  78.110—6  Closures. 

(a)  Adequate  to  prevent  leakage;  gas¬ 
kets  requir^. 

(b)  Closures  must  be  of  bolted  ring 
type  made  of  not  less  than  10  gauge 
carbon  steel  with  drop  forged  threaded 
lugs  and  %"  minimum  diameter  cap 
screw. 

§  78.110—7  Defective  containers. 

(a)  Leaks  and  other  defects  shall  be 
repaired  by  welding,  using  welding  ma- 
terisd  of  same  composition  as  parts  being 
repaired. 

§  78.110-8  Marking. 

(a)  Marking  on  each  container  by 
embossing  on  head,  except  that  such 
embossment  must  be  on  the  permanent 
head  for  drums  having  removable  heads, 
with  raised  marks,  or  by  embossing  or 
die  stamping  on  footring  on  dnuns 
equipped  with  footrings,  or  on  metal 
plates  securely  attached  to  drum  by 
brazing  or  welding  not  less  than  20  per¬ 
cent  of  the  perimeter,  as  follows : 

(1)  ICC-42P  •  •  •;  stars  to  be  re¬ 
placed  by  the  authorized  gross  weight 
(for  example,  ICC-42F450,  etc.).  This 
mark  shall  be  imderstood  to  certify  that 
the  container  complies  with  all  specifica¬ 
tion  requirements. 

(2)  Name  dr  symbol  (letters)  of 
maker;  this  must  be  recorded  with  the 
Bureau  of  Explosives. 


(3)  Gauge  of  metal.  Brown  and 
Sharpe  or  equivalent  decimal  thickness 
in  inches  in  thinnest  part;  rated  ca¬ 
pacity  in  gallons;  and  year  of  manufac¬ 
ture  (for  example,  11-50-52  or  0.0907- 
50-52).  When  gauge  of  metal  in  body 
differs  from  that  in  head,  both  must  be 
indicated  with  slanting  line  between  and 
with  gauge  of  body  indicated  first  (for 
example,  11/10-50-52  or  0.0907/0.1018- 
50-52  for  body  11-gauge  and  head  10- 
gauge)  . 

§  78.110—9  Size  of  markings. 

(a)  Size  of  markings  (minimum): 
Vz"  high  for  33  gallons  or  less,  %"  for 
over  33  gallons. 

§  78.110—10  Type  tests. 

(a)  Samples,  taken  at  random  and 
closed  as  for  use,  shall  withstand  pre¬ 
scribed  tests  without  leakage.  Tests  to 
be  made  of  each  tsrpe  and  size  by  each 
company  starting  production  and  to  be 
repeated  every  4  mont^.  Samples  last 
tested  to  be  retained  imtil  further  tests 
are  made.  The  tsrpe  tests  are  as  follows : 

(1)  Test  by  dropping,  filled  with  dry, 
finely  powdered  material  to  the  author¬ 
ized  gross  weight,  from  height  of  4  feet 
onto  solid  comu'ete  so  as  to  strike  diag¬ 
onally  on  top  chime,  or  when  without 
chime  seam  to  strike  on  other  circum¬ 
ferential  seam;  also  an  additional  drop 
test  on  any  other  parts  which  might  be 
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considered  weaker  than  the  chime. 
Closing  devices  and  other  parts  project¬ 
ing  beyond  chime  must  also  be  capable 
of  withstanding  this  test. 

(2)  Hydrostatic  pressure  test  of  30 
pounds  per  square  Inch  sustained  for  5 
minutes.  Leakage  through  closure  shall 
not  constitute  failure. 

§  78.110-11  Leakage  test. 

(a)  Each  container  shall  be  tested 
under  water  or  covered  with  soapsuds  or 
heavy  oil.  by  Interior  air  pressure  of  at 
least  15  poimds  per  square  Inch. 
Equally  efficient  mesuis  of  testing  are 
authorized  upon  demonstration  and 
proof  of  satisfactory  tests  to  representa¬ 
tives  of  Bureau  of  Explosives.  Leakers 
shall  be  rejected  or  repaired  and  retested. 
Containers  not  required  to  be  tested  with 
heads  in  place,  except  that  samples 
taken  at  random  and  closed  as  for  use 
of  each  type  and  size,  must  be  tested  at 
start  of  production  and  repeated  every 
4  months.  Samples  so  tested  must  be 
retained  until  further  tests  are  made. 

§  78.111  Specification  42G;  aluminum 
drums. 

§  78.111—1  Gtmpliancc. 

(a)  Required  in  all  details. 

8  78.111—2  Rated  capacity. 

(a)  Rated  capacity  as  marked,  see 
{78.111-8 (a) (3),  55  gallons;  actual 
capacity  shall  be  rated  capacity  plus  at 
least  2  percent. 

§  78.111—3  Composition. 

(a)  Body  and  heads  or  drawn  shells 
of  aluminum  alloy  5052,  or  an  aluminum 
base  alloy  of  equivalent  corrosion  resist¬ 
ance  and  physical  properties. 

8  78.111—4  Outage.  • 

(a)  Two  percent  of  rated  capacity, 
plus  a  maximum  tolerance  of  2  quarts. 

8  78.111-5  Scams. 

(a)  Welded,  including  attachment  of 
flanges  for  closures  and  other  devices. 
Circumferential  seam  at  least  3  inches 
from  top  of  chime;  chime  seams  not 
permitted. 

8  78.111—6  Parts  and  dimensions. 

(a)  At  start  of  fabrication,  aluminum 
alloy  sheets  shall  have  a  minimum  thick¬ 
ness  of  0.102  inch  and  completed  con¬ 
tainer  shall  have  no  wall  thickness  less 
than  0.081  inch. 

(b)  Rolled  or  swedged-in  rolling  hoops 
required. 

(c)  Pootrings  of  suitable  strength  re- 
»iuired  and  must  be  continuously  welded 
wo^d  the  outside  periphery  to  the  drum 

§  78.111—7  Oosurcs. 

(a)  Of  screw-thread  tsn^e  or  secured 
by  screw-thread  device;  openings  over 
8  3  inches  not  authorized;  suitable  gas¬ 
kets  required. 

(b)  Threaded  plugs,  or  caps,  and 
flanges  must  be  close  fitting  with  gasket 
spaces  which  bear  squarely  on  each 
other  when  without  gasket;  they  must 
have  not  over  12  threads  per  inch,  with 
at  least  3  threads  engaged  when  gasket 
»  in  place;  two  %-inch  drainage  holes 
^  authorized  in  fiange. 

No.  252 — ^Pt.  II,  See.  2—14 


§  78.111-fi  Blaiking. 

(a)  Marking  on  each  container  on  top 
head,  by  stamping  with  pressure  dies,  by 
embossing  with  raised  marks,  or  plate 
attached  by  welding,  as  follows: 

(1)  ICC-42Q.  This  mark  shall  be 

understood  to  certify  that  the  container 
complies  with  all  specflfication  require¬ 
ments.  „ 

(2)  Name  or  symbol  (letters)  of 
maker;  this  must  be  registered  with  the 
Bureau  of  Explosives  and  located  Just 
above,  below,  or  following  the  mark 
specified  in  subparagraph  (1)  of  this 
paragraph. 

(3)  Gauge  of  metal.  Brown  and 
Sharpe  or  equivalent  decimal  thickness 
in  inches,  at  start  of  fabrication;  rated 
capacity  in  gallons;  year  of  manufac¬ 
ture  (for  example,  7-30-50  or  0.1442- 
30-50). 

§  78.111—9  Size  of  marking. 

(a)  Size  of  marking  (minimum) :  %- 
inch  high. 

§  78.111—10  Tyi»c  tests. 

(a)  Samples,  taken  at  random  and 
closed  as  for  use,  shall  withstand  pre¬ 
scribed  tests  without  leakage.  Tests  to 
be  made  of  each  tsrpe  and  size  by  each 
company  starting  production  and  to  be 
repeated  every  four  months.  Samples 
last  tested  to  be  retained  tmtil  further 
tests  are  made.  The  t3n;>e  tests  are  as 
follows: 

(1)  Test  by  dropping,  filled  with  water 
to  98  percent  capacity,  from  height  of 
4  feet  onto  solid  concrete  so  as  to  strike 
diagonally  on  chime,  or  when  without 
chime  seam,  to  strike  on  other  circum¬ 
ferential  seam;  also  additional  tests  on 
any  other  parts  which  might  be  con¬ 
sidered  weaker  than  the  chime. 

(2)  Hydrostatic  pressure  test  of  40 
poimds  per  square  inch  sustained  for  5 
minutes. 

§  78.111-11  Leakage  test. 

(a)  Each  container  shall  be  tested, 
unsupported,  with  seams  under  water  or 
covered  with  soapsuds  or  heavy  oil,  by 
interior  air  pressure  of  at  least  15  poimds 
per  square  inch.  Leaking  or  damaged 
drums  shall  be  rejected  or  repaired  and 
retested. 

§  78.111—12  Defective  containers. 

(a)  Leaks  and  other  defects  shall  be 
repaired  by  welding,  using  welding  ma¬ 
terial  of  the  same  composition  as  origi¬ 
nally  used  by  the  manufacturer  of  the 
drum  or  other  approved  aluminum  base 
alloy  of  equal  corrosion  and  strength 
qualities. 

§  78.112  Specification  42H;  aluminum 
drums;  removable  head  containers 
not  authorized. 

§  78.112—1  Compliance. 

(a)  Required  in  all  details. 

§78.112—2  Rated  capacity. 

(a)  Rated  capacity  as  marked  shall 
be  55  gallons,  see  §  78.112-10(a)  (3)'. 
Minimum  actual  capacity  of  containers 
shall  be  not  less  than  rated  (marked)  ca¬ 
pacity  plus  4  percent.  Maximum  actual 
capacity  shall  not  be  greater  than  rated 
(marked)  capacity  plus  5  percent. 


§  78.112—3  Composition. 

(a)  Body  and  heads  shall  be  of  alumi¬ 
num  alloy  5086-H32  or  an  aluminum  base 
alloy  of  equivalent  corrosion  resistance 
and  physical  properties. 

§  78.112-4  Seams. 

(a)  Body  seams  welded. 

(b)  Head  and  chime  seams  welded  or 
double-seamed. 

§78.112—5  Chime  reinforcement. 

(a)  C^me  reinforcement  required  and 
shall  be  not  less  than  12-gauge  galva¬ 
nized  steel  commercial  coating. 

§78.112—6  Parts  and  dimensions. 

(a)  At  start  of  fabrication,  aluminum 
alloy  sheets  shall  have  a  minimum  thick¬ 
ness  of  0.063  inch  and  completed  con¬ 
tainer  shall  have  no  wall  thickness  less 
than  0.059  inch. 

(b)  Rolled  or  swedged-in  rolling  hoops 
required. 

(c)  Drum  shall  be  of  straight  side  type. 
§78.112—7  Convex  heads. 

(a)  Convex  (crowned)  heads,  not  ex¬ 
tending  beyond  level  of  chime;  mini¬ 
mum  convexity  of  three-eighths  inch  re¬ 
quired. 

§78.112-8  Defective  containers. 

(a)  Leaks  and  other  defects  shall  be 
repaired  by  welding,  using  welding  mate¬ 
rial  of  the  same  composition  as  original¬ 
ly  used  by  the  manufacturer  of  the  drum 
or  other  approved  aluminum  base  alloy 
of  equal  corrosion  and  strength  qualities. 

§  78.112—9  Qosures. 

(a)  Of  screw-thread  type  or  secured 
by  screw-thread  device;  openings  over 
2.3  inches  not  authorized;  suitable  gas¬ 
kets  required. 

(b)  Threaded  plugs,  or  caps,  and 
flanges  must  be  close  fitting  with  gasket 
surfaces  which  bear  squarely  on  each 
other  when  without  gasket;  they  must 
have  not  over  12  threads  per  inch,  with 
at  least  3  threads  engaged  when  gasket 
is  in  place;  two  five-sixths  inch  drain¬ 
age  holes  are  authorized  in  fiange. 

§  78.112-10  Marking. 

(a)  Marking  on  each  container  on 
head,  by  stamping  with  pressure  dies, 
by  embossing  with  raised  marks,  or  plate 
attached  by  welding,  as  follows: 

(1)  ICC-42H.  This  mark  shall  be  un¬ 
derstood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 

(2)  Name  or  sionbol  (letters)  of 
maker;  this  must  be  registered  with  the 
Bureau  of  Explosives  and  located  Just 
above,  below,  or  following  the  mark  speci¬ 
fied  in  subparagraph  (1)  of  this  para¬ 
graph. 

(3)  Gauge  of  metal,  decimal  thickness 
in  inches,  at  start  of  fabrication;  rated 
capacity  in  gallons;  year  of  manufac¬ 
ture  (for  example,  0.063-55-63) . 

§  78.112—11  Size  of  marking. 

(a)  Size  of  marking  (minimum) : 
three-fourths  inch  high. 

§78.112—12  Type  tests. 

(a)  Samples,  taken  at  random  and 
closed  as  for  use,  shall  withstand  pre¬ 
scribed  tests  without  leakage.  Tests  to 
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be  made  of  each  tsrpe  and  size  by  each 
company  starting  production  and  to  be 
repeated  every  four  months.  Samples 
last  tested  to  be  retained  until  further 
tests  are  made  or  for  one  year,  whichever 
period  is  shorter.  The  type  tests  are  as 
follows: 

( 1 )  Test  by  dropping,  filled  with  water 
^to  98  percent  capacity,  from  height  of 

4  feet  onto  solid  concrete  so  as  to  strike 
diagonally  on  chime,  or  when  without 
chime  seam,  to  strike  on  other  circum¬ 
ferential  seam;  also  additional  tests  on 
any  other  parts  which  might  be  con¬ 
sidered  weaker  than  the  chime. 

(2)  Hydrostatic  pressure  test  of  40 
pounds  per  square  inch  sustained  for  5 
minutes. 

§78.112—13  Leakage  test. 

(a)  Each  container  shall  be  tested, 
unsupported,  with  seams  tmder  water  or 
covered  with  soapsuds  or  heavy  oil,  by 
interior  air  pressure  of  at  least  15  pounds 
per  square  inch.  Leaking  or  damaged 
drums  shall  be  rejected  or  repaired  and 
retested. 


§  78.115  Specificatkm  17C;  steel  drums. 

Single  trip  container.  Removable 
head  containers  which  will  pass  all  re¬ 
quired  tests  are  authorized. 

§  78.115—1  Compliance. 

(a)  Required  in  all  details. 

§  78.115—2  Rated  capacity. 

(a)  Rated  capacity  as  marked,  see 
S  78.115-10(a)  (3).  Minimum  actual 
capacity  of  containers  shall  be  not  less 
than  rated  (marked)  capacity  plus  4 
percent.  Maximum  actual  capacity 
shall  not  be  greater  than  rated  (marked) 
capacity  plus  5  percent  or  rated 
(marked)  capacity  plus  4  percent  plus 
1  quart  whichever  is  the  greater. 

§  78.115—3  Composition. 

(a)  Sheets  for  body  and  heads  to  be 
low  carbon,  open  hearth  or  electric  steel. 

§  78.115—5  Seams. 

(a)  Body  seams  welded. 

§  78.115-6  Parts  and  dimensions. 

(a)  Parts  and  dimensions  as  follows : 


Marked  oapsdty  not 
over  (gallons) 

Type  of  container 

Minimum  thickness, 
unooated  sheets 
(gauge) 

Rolling  hoops 

Typo 

Minimum 

Body  sheet 

Head  sheet 

Sise  (gauge 
or  inch) 

Weight 
(pounds 
per  foot) 

ii  _ _ 

>34 

18 

le 

124 

80 

18 

16 

None . . 

lA 

,  lift  _ 

_ .do _ 

lA 

_ do _  _ _ 

(t) . 

u . 

. do . 

(**) 

>  Rolled  or  twedged  In  bo(H>8. 

i  Esfdi  remoTsble  besd  dram  body  must  bsve  three  rolled  or  swedged-hi  boops  wltb  the  centerline  of  one  not  more 
then  S  Inebes  ^m  the  top  curl. 

s  A  drum  of  SH  gallons  marked  capacity  Is  authorised  for  diipment  of  the  commodity  specified  in  {73.3S3  (d)  of 
this  chapter 


(b)  Steel  sheets  of  specified  gauges 
■hall  comply  with  the  following: 


Gauge  No. 

Nominal 
thickness  > 
(Indi) 

Minimum 
thickness  > 
(Inoh) 

lA _ 

a0808 

aOBSS 

U _ 

.0478 

.0488 

n _ 

.0360 

.0884 

M _  _ 

.0380 

.0800 

>  Tbteknees  shall  be  measured  at  any  point  on  the  sheet 
not  less  than  H  Indi  from  an  edge. 


§  78.115—7  Convex  heads. 

(a)  Convex  (crowned)  heads,  not  ex¬ 
tending  beyond  level  of  chime,  required 
for  drums  of  25  gallons  capacity  or  over; 
minimum  convexity  of  %  inch  required. 

§  78.115-8  Qosures. 

(a)  Adequate  to  prevent  leakage; 
gaskets  required. 

(b)  Closing  part  (plug,  cap,  plate,  etc., 
see  Note  1)  must  be  of  metal  as  thick  as 
prescribed  for  head  of  container;  this  not 
required  for  containers  of  12  gallons  or 
less  when  the  opening  to  be  closed  is  not 
over  2.7  inches  m  diameter.  If  un¬ 
threaded  cap  is  used  it  must  be  provided 
with  outside  sealing  devices  which  can¬ 
not  be  removed  without  destroying  the 
cap  or  sealing  device. 

Nonl:  This  does  not  apply  to  cap  seal 
over  a  closure  which  compiles  with  all 
requirements. 


(c)  For  closure  with  threaded  plug  or 
cap,  the  seat  (flange,  etc.)  for  plug,  or 
cap,  must  have  3  or  more  complete 
threads;  two  drainage  holes  of  not  over 
A  inch  diameter  are  allowed.  Plug,  or 
cap,  must  have  sufficient  length  of  thread 
to  engage  3  threads  when  screwed  home 
with  gasket  in  place.  Threaded  closures 
having  fewer  threads  are  authorized  for 
containers  having  a  capacity  of  12  gal¬ 
lons  or  less  when  such  closures  are  ap¬ 
proved  by  the  Bureau  of  Explosives  upon 
proof  of  satisfactory  tests. 

(d)  Full  removable  head  drums  over  5 
gallons  capacity  must  be  closed  by  means 
of  12  gauge  bolted  ring  with  drop  forged 
lugs,  one  of  which  is  threaded,  and  hav¬ 
ing  %  inch  bolt  and  nut  for  drums  not 
over  30  gallons  capacity  and  %  inch  bolt 
and  nut  for  drums  over  30  gallons  capac¬ 
ity.  Five  gallon  drums  must  be  of  lug 
tsrpe  closure  with  cover  having  at  least  16 
lugs.  Equally  efficient  types  of  closiires 
are  authorized  upon  demonstration  and 
proof  of  satisfactory  tests  to  representa¬ 
tive  of  Bureau  of  Ebq>losives. 

§  78.115—9  Defective  containers. 

(a)  Leaks  and  other  defects  to  be're- 
paired  by  method  used  in  constructing 
container,  not  by  soldering. 

§78.115-10  Blarking. 

(a)  Marking  on  each  container  by  em¬ 
bossing  on  head,  except  that  such  em¬ 
bossment  must  be  on  the  permanent 


head  for  drums  having  removable  heads, 
with  raised  marks,  or  by  embossing  or  die 
stamping  on  footring  on  drums 
equipped  with  footrings,  or  on  metal 
plates  securely  attached  to  drum  by 
brazing  or  welding  not  less  than  20  per¬ 
cent  of  the  perimeter,  as  follows: 

(1)  ICC-17C.  The  letters  STC;  lo- 
cated  near  the  ICC  mark  to  indicate 
“single-trip  container.”  In  addition, 
when  the  container  is  of  stainless  steel] 
the  tsrpe  of  steel  used  in  body  and  head 
sheets  as  identified  by  American  Iron 
and  Steel  Institute  type  number,  and 
also  the  letters  HT  following  steel  desig¬ 
nation  on  containers  subjected  to  stress- 
relieving  or  heat-treatment  during  man¬ 
ufacture  (for  example,  ICC-17C-304  or 
ICC-17O-304  HT  as  applicable)  shall  be 
shown.  These  marks  shall  be  imder- 
stood  to  certify  that  the  container  com¬ 
plies  with  all  specification  requirements. 

(2)  Name  or  ssmobol  (letters)  of  maker 
or  other  party  assuming  responsibility 
for  compliance  with  specification  re¬ 
quirements;  this  must  be  recorded  with 
the  Bureau  of  Explosives. 

(3)  Gauge  of  metal  in  thinnest  part, 
rated  capacity  in  gallons,  and  year  of 
manufacture  (for  example,  14-55-50). 
When  gauge  of  metal  in  body  differs  from 
that  in  head,  both  must  be  indicated  with 
slanting  line  between  and  with  gauge  of 
body  indicated  first  (for  example  14/12- 
55-50  for  body  14  gauge  and  head  12 
gauge). 

§  78.115jll  Size  of  markings. 

(a)  Size  of  markings  (minimum) : 
high  for  33  gaUons  or  less,  %"  for  over 
33  and  not  over  55  gaUons. 

§  78.115—12  Type  tests. 

(a)  Samples  taken  at  random  and 
closed  as  for  use.  shall  withstand  pre¬ 
scribed  tests  without  leakage.  Tests  to 
be  made  of  each  ^rpe  and  size  by  each 
company  starting  production  and  to  be 
repeated  every  four  months.  Samples 
last  tested  to  be  retained  until  further 
tests  are  made.  The  t3^  tests  are  as 
follows: 

(1)  Test  by  dropping,  filled  with  water 
to  98  percent  capacity,  from  height  of 
4  feet  onto  solid  concrete  so  as  to  strike 
diagonally  on  chime,  or  when  without 
chime  seam,  to  strike  on  other  circumfer¬ 
ential  seam;  also  additional  drop  test  on 
any  other  parts  which  might  be  consid¬ 
ered  weaker  than  the  chime.  Closing 
devices  and  other  parts  projecting  be¬ 
yond  chime  or  rolling  hoops  must  also  be 
capable  of  withstanding  this  test. 

(2)  Hydrostatic  pressure  test  of  40 
pounds  per  square  inch  sustained  for  6 
minutes;  except  that  full  removable  head 
drums  must  sustain  20  pounds  per  square 
inch. 

§  78.115—13  Leakage  test. 

(a)  Each  container  shall  be  tested, 
with  seams  imder  water  or  cover^  with 
soiq>suds  or  heavy  oil,  by  interior  air 
pressure  of  at  least  15  pounds  per  square 
inch.  Equall^  efficient  means  of  testing 
are  authorized  upon  demonstration  and 
proof  of  satisfactory  tests  to  representa¬ 
tives  of  Bureau  of  Explosives.  Leakew 
shall  be  rejected  or  repaired  and  retestw. 
Removable  head  containers  not  required 
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to  be  tested  with  heads  in  place  except 
that  samples  taken  at  random  and  closed 
as  for  use.  of  each  tsnpe  and  size,  must 
be  tested  at  start  of  production  and  re¬ 
peated  every  four  months.  Samples  so 
tested  must  be  retained  until  further 
tests  are  made. 

§78.116  Specification  17E;  steel  drain*. 

Single  trip  container.  Removable 
head  containers  not  authorized. 

§  78.116-1  Compliance. 

(a)  Required  in  all  details. 

§78.116-2  Rated  capacity. 

(a)  Rated  capacity  as  marked,  see 
§78.116-10(a)(3).  Minimum  actual 


>  Rolled  or  swedged  in  hoops. 
<  ao  gauge  autborixed. 


(b)  Steel  sheets  of  specified  gauges 
shall  comply  with  the  following: 


Gauge  No. 

Nominal 
tblckneas  > 
(Ineb) 

Minimum 
tbickneaa  > 
(inch) 

M  _ 

a  0478 

0.0428 

w  .  _ 

.0418 

.0378 

» _ 

.03M 

.0324 

B_ _ 

.0290 

.0269 

JL . 

.0290 

.0209 

>  Thickness  shall  be  measured  at  any  point  on  the 
■beet  not  less  than  H  inch  from  an  edge. 


§  78.116—7  Convex  heads. 

(a)  Convex  (crowned)  heads,  not  ex¬ 
tending  beyond  level  of  chime,  required 
for  dnuns  of  25  gallons  capacity  or  over. 
Convexity  to  be  minimum  of 

§  78.116-8  Qosures. 


capacity  of  containers  shall  be  not  less 
than  rated  (marked)  capacity  plus  4  per¬ 
cent.  Maximum  actual  ciq;>aclty  shall 
not  be  greater  than  rated  (marked) 
capacity  plus  5.  percent  or  rated 
(marked)  capacity  plus  4  percent  plus 
1  quart  whichever  is  the  greater. 

§  78.116—3  Composition. 

(a)  Sheets  for  body  and  heads  to  be 
low  carbon,  open  hearth  or  electric 
steeL 

§  78.116—5  Seams. 

(a)  Body  seams  welded. 

§  78.116-6  Parts  and  dimensions. 

(a)  Parts  and  dimensions  as  follows: 


ket  in  place:  Provided,  That  for  con¬ 
tainers  having  a  capacity  of  12  gallons 
and  less  the  seat  (flange,  etc.)  for  plug, 
or  cap.  must  have  two  or  more  complete 
threads  and  plug,  or  cap.  must  have  sufB- 
cient  length  of  thread  to  engage  two 
threads  when  screwed  home  with  gasket 
in  place. 

(d)  Closures  of  screw-thread  type  or 
closed  by  positive  means,  of  any  mate¬ 
rial  or  design,  may  be  authorized  by  the 
Bureau  of  Explosives  for  use,  upon  satis¬ 
factory  proof  of  efficiency. 

§  78.116-9  Defective  containers. 

(a)  Leaks  and  other  defects  to  be  re¬ 
paired  by  method  used  in  constructing 
container,  not  by  soldering. 

§  78.116—10  Marking. 


quirements;  this  must  be  recorded  with 
the  Bureau  of  Explosives. 

(3)  Gauge  of  metal  in  thinnest  part, 
rated  capacity  in  gallons,  and  year  of 
manufacture  (for  example,  12-55-50). 
When  gauge  of  metal  in  body  differs  from 
that  in  head,  both  must  be  indicated  with 
slanthig  line  between  and  with  gauge  of 
body  indicated  first  (for  example  14/12- 
55-50  for  body  14  gauge  and  head  12 
gauge). 

§  78.116-11  Size  of  markings. 

(a)  Size  of  markings  (minimum): 
Vi”  high  for  33-gaUon  or  less,  for 
over  33  and  not  over  55  gallons. 

§  78.116-12  Type  tests. 

(a)  Samples  taken  at  random  closed 
as  for  use,  shall  withstand  prescribed 
tests  without  leakage.  Tests  to  be  made 
of  each  tsrpe  and  size  by  each  company 
starting  production  and  to  be  repeated 
every  four  months.  Samples  last  tested 
to  be  retained  until  further  tests  are 
made.  The  type  tests  are  as  follows: 

(1)  Test  by  dropping,  filled  with  water 
to  98  percent  capacity,  from  height  of  4 
feet  onto  solid  concrete  so  as  to  strike 
diagonally  on  chime,  or  when  without 
chime  seam,  to  strike  on  other  circum¬ 
ferential  seam;  also  additional  drop  test 
on  any  other  parts  which  might  be  con¬ 
sidered  weaker  than  the  chime.  Closing 
devices  and  other  parts'  projecting  be¬ 
yond  chime  or  rolling  hoops  must  also 
be  capable  of  withstanding  this  test. 

(2)  Hydrostatic  pressure  test  of  15 
pounds  per  square  inch  sustained  for  5 
minutes. 

§  78.116—13  Leakage  test. 

(a)  Each  container  shall  be  tested, 
with  seams  under  water  or  covered  with 
soapsuds  or  heavy  oil,  by  interior  air 
pressure  of  at  least  7  pounds  per  square 
inch  for  containers  over  12  g£dlons  ca¬ 
pacity  and  at  least  5  pounds  for  others. 
Equally  efficient  means  of  testing  are 
authorized  upon  demonstration  and 
proof  of  satisfactory  tests  to  representa¬ 
tive  of  Bureau  of  Explosives.  Leakers 
shall  be  rejected  or  repaired  and  retested. 


Mwked  capacity  not  over 
(gillooa) 

Type  of  container 

Minimum  thickness, 
uncoated  sheets  (gauge) 

Rolling  hoops 

Type 

Minimum 

Body 

•beet 

Head 

•beet 

Site 

(gauge  or 
inch) 

Weight 
(pounds 
per  foot) 

I  -  -  - 

Straight  fide  . 

24 

24 

None _ 

'  _ 

22 

22 

...do _ 

fn  --  _ 

_ do _  _ - _ — 

*19 

10 

(•) 

_ 

_  _ 

If 

_ do _  —  _ 

*18 

18 

(0 

(a)  Adequate  to  prevent  leakage; 
gaskets  required. 

(b)  Closing  part  (plug,  cap.  plate,  etc.. 
Bee  Note  1)  must  be  of  metal  as  thick  as 
prescribed  for  head  of  container:  Pro¬ 
vided,  That  thinner  metal  closures  or 
closures  of  other  material  are  author¬ 
ized  for  containers  of  12  gallons  capacity 
or  less  when  opening  to  be  closed  is  not 
over  2.7  inches  in  diameter  and  closures, 
except  threaded  metal  closures,  are  fitted 
with  outside  sealing  devices  which  can¬ 
not  be  removed  without  destroying  the 
closure  or  sealing  device  (see  paragraph 
(d)  of  this  section) . 

Non  1:  This  does  not  apply  to  cap  seal 
over  a  closure  which  complies  with  all 
requirements. 

(c)  For  closure  with  threaded  plug  or 
cap,  the  seat  (flange,  etc.)  for  plug,  or 
cap,  must  have  3  or  more  threads;  two 
<iralnage  holes  of  not  ovei  inch  diam¬ 
eter  are  allowed.  Plug,  or  cap,  must 
have  sufficient  length  of  tiiread  to  engage 
3  threads  when  screwed  home  with  gas¬ 


(a)  Marking  on  each  container  by 
embossing  on  head  with  raised  marks, 
or  by  embossing  or  die  stamping  on 
footring  on  drums  equipped  with  foot- 
rings,  or  on  metal  plat^  securely  at¬ 
tached  to  drum  by  brazing  or  welding 
not  less  than  20  percent  of  the  perim¬ 
eter  as  follows: 

(1)  ICX:-17E.  The  letters  STC;  lo¬ 
cated  near  the  ICC  mark  to  indicate 
“single-trip  container.”  In  addition, 
when  the  container  is  of  stainless  steel, 
the  tire  of  steel  used  in  body  and  head 
sheets  as  identified  by  American  Iron 
and  Steel  Institute  type  number,  and 
also  the  letters  HT  following  steel  desig¬ 
nation  on  containers  subjected  to  stress- 
relieving  or  heat-treatment  during 
manufacture  (for  example.  ICC-17E-304 
or  ICC-17E-304  HT  as  applicable)  shall 
be  shown.  These  marks  shall  be  under¬ 
stood  to  certify  that  the  container  com¬ 
plies  with  all  specification  requirements. 

(2)  Name  or  symbol  (letters)  of  maker 
or  other  party  assuming  responsibility 
for  compliance  with  specification  re- 


§  78.117  Specification  17F ;  steel  dnuns. 

Single  trip  container.  Removable 
head  containers  not  authorized. 

§  78.117—1  Compliance. 

(a)  Required  in  all  details. 

§  78.117—2  Rated  capacity. 

(a)  Rated  capacity  as  marked,  see 
§  78.117-11  (a)  (3).  Actual  capaci^  of 
containers  shall  be  not  less  than  rated 
(marked)  capacity  plus  2  percent,  nor 
greater  than  rated  capacity  plus  2  per¬ 
cent  plus  1  quart,  except  that  for  con¬ 
tainers  over  30  gallons  marked  capacity 
actual  capacity  shall  be  not  less  than 
rated  capacity  plus  2  percent,  nor  greater 
than  rated  capacity  plus  2  percent  plus 
2  quarts. 

§  78.117—3  C>mposition. 

(a)  Sheets  for  body  and  heads  to  be 
low  carbon,  open  hearth  or  electric  steeL 
.Steel  to  be  as  high  as  practicable  in  ten¬ 
sile  strength,  having  no  loose  oxide  or 
scale. 
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scribed  tests  without  leakage.  Tests  to 
be  made  of  each  type  and  size  by  each 
c(Hnpany  starting  production  and  to  be 
repeated  every  four  months.  Samples 
last  tested  to  be  retained  until  further 
tests  are  made.  The  type  tests  are  as 
follows: 

(1)  Test  by  dropping.  flllM  with  water 
to  98  percent  capacity,  from  height  of 
6  feet  onto  solid  concrete  so  as  to  strike 
diagonally  on  chime,  or  when  without 
chime  seam,  to  strike  on  other  circum¬ 
ferential  seam;  also  additional  drop  test 
on  any  other  parts  which  might  be  con¬ 
sidered  weaker  than  the  chime.  Closing 
devices  and  other  parts  projecting  be¬ 
yond  chime  or  rolling  hoops  must  also  be 
capable  of  withstanding  this  test. 

(2)  Hydrostatic  pressure  test  of  80 
pounds  per  square  inch  sustained  for  5 
minutes. 

§  78.117—14  Leakage  teat. 

(a)  Each  container  shall  be  tested, 
with  seams  imder  water  or  covered  with 
soapsuds  or  heavy  oil,  by  Interior  air 
pressure  of  at  least  15  pounds  per  square 
inch.  Equally  efficient  means  of  testi^ 
are  authorized  upon  demonstration  and 
proof  of  satisfactory  tests  to  represent¬ 
ative  of  Bureau  of  Explosives.  Leakers 
shall  be  rejected  or  repaired  and  re¬ 
tested. 

§  78.118  Specification  17H;  steel  drums. 

Single-trip  container.  Removable 
head  required. 

§  78.118—1  Compliance. 

(a)  Required  in  all  details. 
§78.118—2  Rated  capacity. 

(a)  Rated  capacity  as  marked,  see 
§  78.118-10(a)  (3).  Minimum  actual  ca¬ 
pacity  of  containers  shall  be  not  less 
than  rated  (marked)  capacity  plus  4 
percent.  Maximum  actual  capacity  shall 
not  be  greater  than  rated  (marked)  ca¬ 
pacity  plus  5  percent  or  rated  (marked) 
capacity  plus  4  percent  plus  1  quart 
whichever  Is  the  greater. 

§  78.118-3  Composition. 

(a)  Sheets  for  body  and  heads  to  be 
low  carbon,  open  hearth  or  electric  steel. 

§  78.118—5  Seams. 

(a)  Body  seams  welded. 

§  78.118-6  Parts  and  dimensions. 

(a)  Parts  and  dimensions  as  follows: 


§  78.117—6  Chime  reinforc^nent. 

(a)  Chime  reinforcem^t  required  to 
be  not  less  than  12  gauge  (see  8  78.117-7 

(b)). 

§  78.117—7  Parts  and  dimensions. 

(a)  Parts  and  dimensions  as  follows; 


§  78.117-5  Seams. 

(a)  Body  seams  welded. 

(b)  Head  and  chime  seams  welded  or 
double-seamed. 

(c)  Flanges  for  closures  welded  In 
Iriace. 


Rolling  hoops 


Minimum 


Marked  capacity  not  over 
(gallons) 


Weight 


>  BoUed  or  swedged-in  hoops.  Use  Of  I>bar  hoops  authorised. 

(b)  Steel  sheets  of  specified  gauges  §  78.117-11  Marking. 

■hall  CfHnply  with  the  following:  Marking  on  each  container  by 

- s -  embossing  on  head  with  raised  marks. 

Nominal  Minimum  or  by  embossing  or  die  stamping  on  foot- 
QaugeNa  thicki^*  thick^>  rjjig  on  drums  equipped  With  footrings, 

_ _ _ or  on  metal  plates  securehf  attached  to 

n  Mil  n  BQiit  brazing  or  welding  not  less  than 

1*. -  0.1W  20  percent  of  the  perimeter  as  follows: 

.  *  (1)  ICC-17P.  The  letters  STC;  lo¬ 
cated  near  the  ICC  mark  to  indicate 
“single-trip  container."  In  addition, 
when  the  container  is  of  stainless  steel, 
the  type  of  steel  used  in  body  and  head 
sheets  as  identified  by  American  Iron 
and  Steel  Institute  t3fpe  number,  and  also 
the  letters  HT  following  steel  designa¬ 
tion  on  containers  subjected  to  stress- 
relieving  or  heat-treatment  during  man¬ 
ufacture  (for  example.  ICC-17F-304  or 
ICO-17F-304  HT  as  applicable)  shall  be 
shown.  These  marks  shall  be  imderstood 
to  certify  that  the  container  complies 
with  all  specification  requirements. 

(2)  Name  or  symbol  (letters)  of  maker 
or  other  party  assuming  responsibility 
for  compliance  with  specification  re¬ 
quirements;  this  must  be  recorded  with 
the  Bureau  of  Explosives. 

(3)  Gauge  of  metal  in  thinnest  part, 
rated  capacity  in  gallons,  and  year  of 
manufacture  (for  example.  12-55-50). 

§  78.117—12  Size  of  markings. 

(a)  Size  of  markings  (minimum): 
high  for  33-gallon  or  less,  for 
over  33  and  not  over  55  gallons. 

§  78.117-13  Type  tests. 

(a)  Samples  taken  at,  random  and 
closed  as  for  use.  shall  withstand  pre- 


iThlekness  shall  be  measured  at  any  point  on  the 
sheet  not  less  than  H  Inch  from  an  edge. 

§  78.117-8  Rolling  hoops  and  convex 
heads. 

(a)  Rolling  hoops  to  be  expanded. 
Alternate  use  of  I-bar  hoops  authorized. 

(b)  Convex  heads.  Convex  (crowned) 
heads;  minimum  convexity  to  be  % 
inch, 'With  minimum  chime  height  of 
%  inch. 

§  78.117—9  Qosures. 

(a)  Adequate  to  prevent  leakage: 
gaskets  required. 

(b)  Closing  part  (plug,  cap,  plate,  etc., 
see  Note  1)  must  be  of  metal  as  thick  as 
prescribed  for  head  of  container;  this 
not  required  for  containers  of  12  gallons 
or  less  when  the  opening  to  be  closed 
is  not  over  2.3  inches  in  diameter.  If 
imthreaded  cap  is  used  it  must  be  pro¬ 
vided  with  outside  sealing  devices  which 
cannot  be  removed  without  destroying 
the  cap  or  sealing  device. 

Note  1:  nils  does  not  apply  to  cap  seal 
over  a  cloetire  which  complies  with  aU 
requirements. 

(c)  Closure  must  be  of  screw-thread 
tjrpe  or  fastened  by  screw-thread  device. 

(d)  One  opening  not  over  2.3  inches 
and  one  opening  not  over  %  inch  al¬ 
lowed;  both  openings  to  be  welded  in  one 
head  only.  Threads  to  be  standard  pipe 
thread  of  11  threads  per  inch  for  the 
larger  opening  and  14  threads  per  inch 
for  the  %-lnch  opening. 

§  78.117—10  Defective  containers. 

(a)  Leaks  and  other  defects  to  be 
repaired  by  method  used  in  constructing 
container,  not  by  soldering. 


Rolling  hoops 


Marked  capacity 
not  over 
(gallons) 


Minimum 


Type  of  container 


Weight 
(poimds 
^r  foot) 


Straight  side. 


<  Rolled  or  swedged  in  hoops. 

sRaeb  drum  must  have  three  rolled  or  swedged  in  hoops,  one  to  be  placed  in  the  body  near  the  top  curl. 
*16  gauge  authorised  provided  there  are  one  or  more  corrugations  in  the  cover  near  the  periphery. 


Minimum  thickness, 
unooated  sheets  (gauge) 

Body 

sheet 

Bottom 

bead 

sheet 

Remov¬ 

able 

head 

sheet 

2i 

24 

ao 

18 

18 

18 

18 

18 

*14 

Minimum  thickness, 
unooated  sheets  (gauge) 

Type  of  oontainer 

Body 

Head 

sheet 

sheet 

Straight  side _ 

16 

16 

Nominal 

Minimum 

Oauge  Na  thickness  * 

thickness* 

Xlneb) 

(inch) 

IS.... 

_  0.1046 

aM46 

18.... 

_  .0608 

.0633 

Tuesday,  December  29,  1964 
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(b)  Steel  sheets  of  speeUled  gauge 
shall  comply  with  the  following: 


Gauge  No. 

Nominal 
thlekneaa  > 
(inch) 

Minimum 

thicknesB* 

(inch) 

14  _ _ 

0.0747 

0.0877 

.0608 

.0633 

.0478 

.0428 

.0360 

.0324 

^  _ _ 

.0230 

.0200 

I  Thickness  shall  be  measured  at  any  point  on  the 
ibeet  not  less  than  H  inch  frotn  an  edge. 


§  78.118—7  Omvex  heads. 

(a)  Convex  (crowned)  heads,  not  ex¬ 
tending  beyond  level  of  chime,  required 
for  drums  of  25  gallons  capacity  or  over; 
minimum  convexity  of  %  inch  required. 

§  78.118-8  Qosures. 

(a)  Adequate  to  prevent  leakage;  gas¬ 
kets  required. 

(b)  Drums  over  5  gallons  capacity 
must  be  closed  by  means  of  12  gauge 
bolted  ring  with  drop  forged  lugs,  one  of 
which  is  threaded,  and  having  %  inch 
bolt  and  nut  for  drums  not  over  30  gal¬ 
lons  capacity  and  %  inch  bolt  and  nut 
for  drums  over  30  gallons  capacity.  Five 
gallon  drums  must  be  of  lug  t3n?e  closure 
with  cover  having  at  least  16  lugs. 
Equally  efScient  types  of  closures  are 
authorized  upon  demonstration  and 
proof  of  satisfactory  tests  to  representa¬ 
tive  of  Bureau  of  Explosives. 

(c)  For  closure  with  threaded  plug  or 
cap.  the  seat  (flange,  etc.)  for  plug,  or 
cap,  must  have  3  or  more  threads;  two 
drainage  holes  of  not  over  inch  diam¬ 
eter  are  allowed.  Plug,  or  cap,  must 
have  sufficient  length  of  Uiread  to  en¬ 
gage  3  threads  when  screwed  home  with 
gasket  in  place:  Provided,  That  for  con¬ 
tainers  having  a  capacity  of  12  gallons 
and  less  the  seat  (flange,  etc.)  for  plug, 
or  cap,  must  have  two  or  more  complete 
threads  and  plug,  or  cap,  must  have 
sufficient  length  of  thread  to  engage  two 
threads  when  screwed  home  with  gasket 
in  place. 

§  78.118-9  Defective  containers. 

(a)  Leaks  and  other  defects  to  be  re¬ 
paired  by  method  used  in  constructing 
container,  not  by  soldering. 

§  78.118—10  Marking. 

(a)  Marking  on  each  container  by 
embossing  on  head,  except  Idiat  such  em¬ 
bossment  must  be  on  the  permanent 
head  for  drums  having  removable  heads, 
with  raised  marks,  or  by  embossing  or 
die  stamping  on  footring  on  drums 
equipped  with  footrings,  or  on  metal 
plates  securely  attached  to  drum  by  braz¬ 
ing  or  welding  not  less  than  20  percent  of 
the  perimeter,  as  follows: 

(1)  ICC-17H.  The  letters  STC;  lo¬ 
cated  near  the  ICJC  mark  to  indicate 
“single-trip  container.”  In  addition, 
when  the  container  is  of  stainless  steel, 
the  type  of  steel  used  in  body  and  head 
sheets  as  identifled  by  American  Iron  and 
Steel  Institute  type  number,  and  also 
the  letters  HT  following  steel  designation 
on  containers  subjected  to  stress-reliev¬ 
ing  or  heat-treatment  during  manufac¬ 


ture  (for  example.  ICC-17H-304  or  ICC- 
17H-304  HT  as  applicable)  shall  be 
shown.  These  marks  shall  be  understood 
to  certify  that  the  container  complies 
with  all  speciflcation  requirmnents. 

(2)  Name  or  symbol  (letters)  of  maker 
or  other  party  assuming  responsibility 
for  compliance  with  speciflcation  re¬ 
quirements;  this  must  be  recorded  with 
the  Bmeau  of  Explosives. 

(3)  Gauge  of  metal  in  thinnest  part, 
rated  capacity  in  gallons,  and  year  of 
manufacture  (for  example,  12-55-50). 
When  gauge  of  metal  in  body  differs  from 
that  in  head,  both  must  be  indicated  with 
slanting  line  between  and  with  gauge  of 
body  indicated  flrst  (for  example  14/12- 
55-50  for  body  14  gauge  and  head  12 
gauge). 

§  78.118—11  Size  of  markings. 

(a)  Size  of  markings  (minimum) :  W 
high  for  33 -gallon  or  less,  %"  for  over 
33  and  not  over  55  gallons. 

§  78.118—12  Type  tests. 

(a)  Samples  taken  at  random  and 
closed  as  for  use,  shall  withstand  pre¬ 
scribed  tests  without  leakage.  Tests  to 
be  made  of  each  type  and  size  by  each 
company  starting  production  and  to  be 
repeated  every  four  months.  Samples 
last  tested  to  be  retained  until  further 
tests  are  made.  The  tsrpe  tests  are  as 
follows: 

(1)  Test  by  dropping,  fllled  with 
water  to  98  percent  capacity,  from  height 
of  4  feet  onto  solid  concrete  so  as  to 
strike  diagonally  on  chime,  or  when 
without  chime  seam,  to  strike  on  other 
circumferential  seam;  also  additional 
drop  test  on  any  other  parts  which  might 
be  considered  weaker  than  the  chime. 
Closing  devices  and  other  parts  project¬ 
ing  beyond  chime  or  rolling  hoops  must 
also  be  capable  of  withstanding  this  test. 

(2)  Hydrostatic  pressure  test  of  15 
pounds  per  square  inch  sustained  for  5 
minutes. 


§  78.119—7  Flat  or  convexed  heads. 

(a)  When  heads  are  convexed 
(crowned)  they  shall  not  extend  within 
^  inch  of  the  chime  level;  maximum 
convexity  ^%2  inch  for  55-gallon  drums. 

§  78.119—8  Oosures. 

(a)  Adequate  to  prevent  leakage; 
gaskets  required.  Closure  must  be  of 
screw-thread  type  or  fastened  by  screw- 
thread  device. 

(b)  Closing  part  (plug.  cap.  plate,  etc., 
see  Note  1)  must  be  of  metal  as  thick  as 
prescribed  for  head  of  container;  this 
not  required  for  containers  of  12  gallons 
or  less  when  the  opening  to  be  closed  is 
not  over  2.3"  diameter  and  the  closing 
part  is  constructed,  or  flitted  with  sealing 
device,  so  that  it  cannot  be  removed 
without  destrosring  it  or  the  sealing 
device. 


§  78.118—13  Leakage  test. 

(a)  Each  container  shall  be  tested, 
with  seams  under  water  or  covered  with 
soapsuds  or  heavy  oil,  by  interior  air 
pressure  of  at  least  7  poimds  per  square 
inch  for  containers  over  12  gallons  ca¬ 
pacity  and  at  least  5  pounds  for  others. 
Equally  efficient  means  of  testing  are 
autiiorized  upon  demonstration  and 
proof  of  satisfactory  tests  to  representa¬ 
tive  of  Bureau  of  Explosives.  Leakers 
shall  be  rejected  or  repaired  and  retested. 
Containers  not  required  to  be  tested  with 
heads  in  place  except  that  samples  taken 
at  random  and  closed  as  for  use.  of  each 
type  and  size,  must  be  tested  at  start  of 
production  and  repeated  every  four 
months.  Samples  so  tested  must  be  re¬ 
tained  imtil  further  tests  are  made. 

§  78.119  Specification  17X;  steel  bar¬ 
rels  or  drums. 

Single  trip  container.  Removable 
head  containers  not  authorized. 

§  78.119—1  Compliance. 

(a)  Required  in  all  details. 

§  78.119—2  Rated  capacity. 

(a)  Rated  capacity  as  marked,  see 
S  78.119-70(a)  (3) .  Minimum  actual  ca¬ 
pacity  of  containers  shall  be  not  less  than 
rated  (marked)  capacity  plus  4  percent. 
Maximum  actual  capacity  shall  not  be 
greater  than  rated  (marked)  capacity 
plus  5  percent  or  rated  (marked)  ca¬ 
pacity  plus  4  percent  plus  1  quart  which¬ 
ever  is  the  greater. 

§  78.119—3  Composition. 

(a)  Sheets  for  body  and  heads  to  be 
low  carbon,  open  hearth  or  electric  steel. 

§  78.119-5  Seams. 

(a)  Body  seams  welded. 

(b)  Head  and  chime  seams  welded  or 
double-seamed. 

§  78.119—6  Parts  and  dimensions. 

(a)  Parts  and  dimensions  as  follows: 


Notb  1:  This  does  not  apply  to  a  cap  seal 
over  a  clostire  when  closure  complies  with  all 
requirements. 

(c)  For  closure  with  threaded  plug  or 
cap.  the  seat  (flange,  etc.)  for  plug,  or 
cap,  must  have  3  or  more  complete 
threads;  two  drainage  holes  of  not  over 
He"  diameter  are  allowed  only  in  flanges 
having  at  least  5  threads.  Plug,  or  cap, 
must  have  sufficient  length  of  thread  to 
engage  3  threads  when  screwed  home 
with  gasket  in  place. 

§  78.119—9  Defective  ctmtainers. 

(a)  Leaks  and  other  defects  to  be  re¬ 
paired  by  method  used  in  constructing 
containers,  not  to  be  soldered. 

§  78.119-10  Marking. 

(a)  Marking  on  each  container  by 
embossing  on  head  with  raised  marks  as 
follows: 


an  ..  _ 

66. 

Straight  side _ 

Straight  side. 

Body  sheet:  18’. 

Head  sheet:  18  *. 

Head  sheet;  10  * _ 

Rolled  or  swedged  in  hoops... 

Rolled  or  swedged  in  hoops. 

>  Thickness  shall  be  measured  at  any  point  on  the  sheet  not  less  than  H  inch  from  an  edge. 

*  10  gauge  steel  shall  have  nominal  thickness  of  0.0418  inch  and  minimum  thickness  of  0.0378  inch. 
U8  gauge  steel  shall  have  nominal  thickness  of  0.0478  inch  and  minimum  thickness  of  0.0428  inch. 
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RULES  AND  REGULATIONS 


(1)  ICC-17X.  The  letters  STC;  lo¬ 
cated  near  the  ICC  maiic  to  Indicate 
**8ingle-trip  container.**  In  addition, 
when  the  container  is  of  stainless  ste^ 
the  type  of  steel  used  in  body  and  head 
sheets  as  identified  by  American  Iron  and 
Steel  Institute  tsrpe  number,  and  also  the 
letters  HT  following  steel  designation  on 
containers  subjected  to  stress-relieving 
or  heat-treatment  during  manufacture 
(for  example.  ICC-17X-304  or  ICC-17X- 
304  HT  as  applicable)  shall  be  shown. 
These  marks  shall  be  understood  to 
certify  that  the  container  complies  with 
all  specification  requirements. 

(2)  Name  or  symbol  (letters)  of 
maker  or  other  party  assuming  responsi¬ 
bility  for  compliance  with  specification 
requirements;  this  must  be  recorded 
with  the  Bureau  of  Explosives. 

(3)  Oauge  of  metal  In  thinnest  part, 
rated  capacity  in  gallons,  and  year  of 
manufacture  (for  example,  18-55-50). 

(4)  Steel  barrels  or  drums  manufac¬ 
tured  prior  to  March  31. 1941,  which  are 
in  compliance  with  this  specification 
except  as  to  marking  may  be  accepted 
as  permitted  by  §  73.22  of  this  chapter 
without  necessity  of  having  the  marking 
embossed  on  the  head  in  raised  letters. 
This  shipping  paper  shall,  however, 
certify  that~the  drum  is  in  compliance. 

§  78.119—11  Size  of  markings. 

(a)  Size  of  markings  (minimum) :  % 
inch  high. 

§  78.119-12  Type  tests. 

(a)  Samples,  taken  at  random  and 
closed  as  for  use.  shall  withstand  pre¬ 
scribed  tests  without  leakage.  Tests  to 
be  repeated  every  four  months.  Sam¬ 
ples  last  tested  to  be  retained  until  fur¬ 
ther  tests  are  made.  The  type  tests 
are  as  follows: 

(1)  Test  by  dropping  filled  with  water 
to  98  percent  capacity  from  height  of  4 
feet  onto  solid  concrete,  so  as  to  strike 
diagonally  on  chime  seam;  also  addi¬ 
tional  drop  test  on  any  other  parts  which 
might  be  considered  weaker  than  the 
chime,  (^losing  devices  and  other  parts 
projecting  beyond  chime  or  rolling  hoops 
must  also  be  capable  of  withstanding 
this  test. 

(2)  Hydrostatic  pressure  test  of  15 
pounds  per  square  inch  sustained  for  5 
minutes. 

§  78.119—13  Leakage  test. 

(a)  Each  container  shall  be  tested, 
with  seams  imder  water  or  covered  with 
soapsuds  or  heavy  oil.  by  interior  air 
pressure  of  at  least  7  poimds  per  square 
inch.  Equally  efficient  means  of  test¬ 
ing  are  authorized  upon  demonstration 
and  proof  of  satisfactory  tests  to  repre¬ 
sentative  of  Bureau  of  Explosives. 
Leakers  shall  be  rejected  or  repaired  and 
retested. 

§  78.130  Specification  37K;  steel  drums. 

Single  trip  container.  Removable  head 
containers  which  will  pass  all  required 
tests  are  authorized. 


§  78.130—1  Compliance. 

(a)  Required  In  all  details. 

§  78.130-2  Rated  capacity. 

(a)  Rated  ciqpacity  as  marked,  see 
1 78.130-8(a)(3).  Actual  capacity  not 
less  than  rated  (marked)  capacity  plus 
2  percent,  not  greater  than  rated  capac¬ 
ity  plus  2  perc^t  plus  1  quart. 

§  78.130—3  Composition. 

(a)  Sheets  for  body  and  heads  to  be 
low  carbon,  open  hearth  or  electric  steel. 

§  78.130—5  Parts  and  dimensions. 

(a)  Parts  and  dimensions  as  follows: 


Marked 

capac¬ 
ity  not 
over 
(^ 
Ions) 

Author¬ 

ized 

groes 

weight 

not 

over 

(pounds) 

Type  of  con¬ 
tainer 

Welded 

side 

seam 

requir¬ 

ed 

Minimum 
thickness  nn- 
coated 
sheets 
(gauge) 

Body 

sheet 

Head 

sheet 

65 

275 

Straight  side. 

Yes... 

22 

22 

(b)  Steel  sheets  of  specified  gauges 
shall  comply  with  the  following: 


-> 

Nominal 

Minimum 

Oauge  No. 

thickness  > 

thickness  > 

(inch) 

(inch) 

72 _ 

0.0290 

0.0269 

I  Thickness  shall  be  measured  at  any  point  on  the 
sheet  cot  less  than  H  inch  from  an  edge. 


§  78.130-6  Closure  required. 

(a)  Adequate  to  prevent  leakage ;  to  be 
of  bolted  ring  or  lever  lock  ring  types 
only;  sponge  rubber  gaskets  required; 
fiowed-in  gaskets  not  permitted. 

§  78.130—7  Defective  containers. 

(a)  Leaks  and  other  defects  to  be  re¬ 
paired  by  method  used  in  constructing 
container,  not  by  soldering. 

§  78.130-8  Marking. 

(a)  Marking  on  each  container  by  em¬ 
bossing  on  head,  except  that  such  em¬ 
bossment  must  be  on  the  permanent 
head  for  drums  having  removable  heads, 
with  raised  marks,  or  by  embossing  or  die 
stamping  on  footring  on  drums  equipped 
with  footrings,  or  on  meted  plates  se¬ 
curely  attached  to  drum  by  brazing  or 
welding  not  less  than  20  percent  of  the 
perimeter,  as  follows: 

(1)  ICC-37B:275.  This  mark  shall  be 
understood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 

(2)  Name  or  symbol  (letters)  of  maker 
or  other  party  assuming  responsibility 
for  compliance  with  specification  re¬ 
quirements;  this  must  be  recorded  with 
the  Bureau  of  Explosives. 

(3)  Gauge  of  metal  in  thinnest  part, 
rated  capacity  in  gaUons,  and  year  of 
manufacture  (for  example,  18-53-50). 
When  gauge  of  metal  in  body  differs 


from  that  in  head,  both  must  be  indi¬ 
cated  with  slanting  line  between  and 
with  gauge  of  body  indicated  first  (for 
example  14/12-55-50  for  body  14  gauge 
and  head  12  gauge). 

(4)  The  letters  STC;  located  near  the 
ICC  mark  to  indicate  “single-trip  con¬ 
tainer”. 

§  78.130—9  Size  of  markings. 

(a)  Size  of  markings  (minimum) :  1/2” 
high  for  30-gallon  or  less,  %"  for  over  30 
gallons. 

§  78.130-10  Type  test. 

(a)  Samples,  taken  at  random  and 
closed  as  for  use,  shall  withstand  pre¬ 
scribed  test  without  leakage.  Tests  to  be 
made  of  each  tsrpe  and  size  by  each  com¬ 
pany  starting  production  and  to  be  re¬ 
peated  every  four  months.  Sample  last 
tested  to  be  retained  until  further  tests 
are  made.  The  type  test  is  as  follows: 

(1)  Test  by  dropping,  fiUed  with  dry, 
finely  powdered  material  to  the  author¬ 
ized  gross  weight,  from  height  of  4  feet 
onto  solid  concrete  so  as  to  strike  diag¬ 
onally  on  top  chime.  CHosing  devices 
and  other  parts  projecting  beyond 
chime  or  rolling  hoops  must  also  be 
capable  of  withstanding  this  test. 

§  78.131  Specification  37A;  steel  drums. 

Single  trip  container.  Removable  head 
required. 

§  78.131—1  Compliance. 

(a)  Required  in  all  details. 

§  78.131—2  Rated  capacity. 

(a)  Rated  capacity  as  marked,  see 
§  78.131-9(a)  (2).  Minimum  actual  ca¬ 
pacity  of  containers  shall  be  not  less  than 
rated  (marked)  capacity  plus  4  percent 
for  containers  not  over  12  gallons  cepac¬ 
ia.  Maximum  actual  capacity  of  con¬ 
tainers  not  over  12  gallons  capacity  shall 
be  not  greater  than  rated  (marked)  ca¬ 
pacity  plus  5  percent  or  rated  (marked) 
capacity  plus  4  percent  plus  1  quart 
whichever  is  the  greater;  for  others, 
minimum  actual  capacity  shall  be  not 
less  than  rated  (marked)  capacity  plus 
2  percent  and  maximum  actual  capacity 
shall  not  be  greater  than  rated  (marked) 
capacity  plus  3  percent  or  rated  (marked) 
capacity  plus  2  percent  plus  1  quart 
whichever  is  the  greater. 

§  78.131—3  Composition. 

(a)  Sheets  for  body  and  heads  to  be 
hot-rolled  or  cold-rolled,  low  carbon, 
open-heajih  or  electric  steel  or  standard 
commercial  quality. 

§  78.131—5  Seams. 

(a)  Side  seams  must  be  welded;  or 
locked  and  soldered  wheii  28-gauge  tin 
plate  is  used  for  containers  of  2-gallon 
capacity  or  less. 

§  78.131—6  Capacities,  weights, 
and  gauges. 

(a)  Capacities,  weights,  type,  and 
gauges  must  be  as  follows: 
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Marked 
capacity 
not  over 
(fsilons) 

Authorised 
gross  weight 
not  over 
(pounds) 

1 

Type  oonUincr 

Kfinlmrim  tiriekii— ■.  im. 

eoated  sheets  >  (gaoge) 

Minimum  ring  gaoge  bidted 

type*  ^ 

Bodysbert* 

Head  Sheet 

40 

straight  side _ _ _ _ 

28 

28 

Lug. 

80 

. do . 

26 

36] 

80 

_ _ _ 

34 

34^ 

Log  or  plain  ring  seal. 

180 

.....do 

34 

180 

_ do . . 

26 

26 

18,  plain. 

276 

.....do... . . 

24 

24 

'  'Do. 

360 

_ do _ 

34 

24 

16, 2  inch  overlap. 

H . 

«480 

23 

22 

Do.  '  ' 

I  All  gauges  tpedfled  are  minimum  except  as  inovlded  by  Part  73  of  this  chapter.  Heavier  G>ut  not  lighter) 
gauges  may  be  speellled  if  shipper  so  desires. 

tEqually  elDclent  dosing  devloes  may  be  authorised  by  the  Bureau  of  Explosives  upon  demorutratl<Hi  of  their 
ability  to  withstand  tests  inscribed  in  1 78.131-11. 

I  Containers  of  18  gallons  capadty  and  over  must  have  2  swedged  or  corrugated  rolling  hoops  of  suffldent  height 
to  dear  the  do^g  devloe  whm  the  drum  is  rolled. 

t  A  gross  weight  of  490  pounds  is  authorised  when  defined  by  Part  78  of  this  chapter  (see  {  73.184  (a)(2)  of  this 
diapter). 


topped  with  at  least  two  inches  of  a  finely 
divided,  dry,  free-flowing  powder  of  the 
followi^  sieve  analysis: 

%  retained  on  42  meslizzTrace  (max.). 

%  retained  on  60  meBh;=8%  (max.) . 

%  retained  on  100  mesli:=88%  (min.) . 

A  material  such  as  sodium  bicarbonate  is 
recommended.  Container  shall  be 
dropped  from  a  height  of  4  feet  onto  solid 
concrete  so  as  to  strike  diagonally  on  the 
chime  and  so  positioned  when  equipped 
with  bolted  ring  tirpe  closure  that  crush 
pattern  will  terminate  at  closure  joint. 
Closing  devices  and  other  parts  project¬ 
ing  beyond  chime  or  rolling  hoops  must 
be  capable  of  withstanding  this  test.  No 
disc  or  material  other  than  regular  gas¬ 
kets  in  closure  part  is  permitted  for  test 


(b)  Steel  sheets  of  specified  gauges 
shall  comply  with  the  following: 


Oange  No. 

Nominal 
thickness  * 
(inch) 

Minimum 
thickness  > 
(Indi) 

a. _ 

0.0200 

a0380 

.0230 

.0300 

96. _ 

.0179 

.0180 

0.0140 

0.0120 

>  Thicknen  shall  be  measured  at  any  point  on  the  sheet 
not  less  than  H  inch  from  an  edge. 


§  78.131—7  Qosures. 

(a)  Closures  of  the  tsrpe  specified  in 
the  above  table  adequate  to  prevent  leak¬ 
age;  gaskets  requir^,  all  closures  to  be 
of  the  full-removable  head  ^rpe.  Curl  at 
top  of  shell  for  all  drums  30  gsdlons 
capacity  and  larger  must  have  a  mini¬ 
mum  diameter  of  inch,  and  so  made 
as  to  form  a  circular  section  with  the 
under  portion  substantially  in  contact 
with  the  vertical  sheU.  The  removaUe 
head  must  have  a  minimum  depth  of 
%  inch  and  the  cover  bib  must  be  large 
enough  to  extend  to  the  horizontal  cen¬ 
ter  line  of  the  top  curl  when  the  drum  Is 
sealed  with  the  gasket  in  place.  Drums 
of  less  than  30  gallons  capacity  may  be 
made  with  an  outside  curl  diameter  of 
%  inch  minimum  and  a  head  depth  of 
%  Inch  minimum;  except  that  for  drums 
less  than  16  gallons  capacity  the  outside 
curl  diameter  may  be  %2  inch  and  the 
cover  depth  may  be  %  inch  minimum. 

(b)  The  closing  ring  must  be  so  con¬ 
structed  that  the  bottom  leg  will  extend 
well  inside  the  vertical  center  line  of  the 
shell  curl  but  must  not  touch  the  shell 
(recommended  clearance  is  inch 
minimum,  %2  inch  maximum)  when 
sealed  for  usage.  The  top  leg  of  the 
locking  ring  must  have  sufBcient  length 
to  extend  well  inside  the  vertical  center 
line  of  the  curl  on  the  shell.  Closing 
rings  must  have  a  2  inch  overlap  at  joint 
when  gross  weight  of  drum  exceeds  275 
pounds.  Overlap  is  not  required  for 
drums  of  275  poimds  or  less  gross  weight. 
The  clearance  between  ends  of  rings 
without  overlap  should  be  a  minimum 
of  Vs  inch  and  a  maximum  of  ^  inch. 

(c)  Closures  or  fittings  in  the  remov¬ 
able  head  of  any  type  capaUe  ot  with¬ 
standing  test  prescribed  S  78.131-11 
are  authorized. 

§  78.131-8  Defective  containers. 

(a)  Defective  containers  to  be  re¬ 
paired  by  method  used  in  constructing 


container.  Soldering  not  authorized, 
except  for  tin  plated  steel  as  author¬ 
ized  by  §  78.131-5. 

§  78.131-9  Harking. 

(a)  Marking  on  each  container  by 
embossing  on  head,  except  that  such  em¬ 
bossment  must  be  on  the  permanent 
head  for  dnuns  having  removable  heads, 
with  raised  marks,  or  by  embossing  or 
die  stamping  on  footring  on  dnuns 
equipped  with  footrings.  or  on  metal 
plates  securely  attached  to  drum  by 
brazing  or  welding  not  less  than  20  per¬ 
cent  of  the  perimeter,  as  follows: 

(1)  ICC-37A  •  •  •.  Stars  to  be  re¬ 
placed  by  the  authorized  gross  weight,  or 
less,  at  which  the  container  was  type 
test^  (for  example,  IC;C-37A150).  This 
mark  shall  be  understood  to  certify  that 
the  container  complies  with  all  specifi¬ 
cation  requirements. 

(2)  Gauge  of  metal  in  thinnest  part, 
rated  capacity  in  gallons,  and  year  of 
manufacture  (for  example,  24-55-54). 
When  gauge  of  metal  in  body  differs 
from  that  in  either  head,  both  must  be 
indicated  with  slanting  line  between  and 
with  gauge  of  body  indicated  first  (for 
example.  22/24-55-54  for  a  container 
having  22  gauge  body,  22  gauge  bottom 
head  and  24  gauge  top  head) . 

(3)  Name  or  symbol  (letters)  of 
maker  or  other  party  assuming  responsi¬ 
bility  for  compliance  with  specification 
requirements;  this  must  be  recorded  with 
the  Bureau  of  Explosives. 

(4)  The  letters  STC;  located  near 
the  ICX;  mark  to  indicate  “single¬ 
trip  container”. 

§  78.131—10  Size  of  markings. 

(a)  Size  of  markings,  not  less  than  ^ 
inch  high  for  all  containers. 

§  78.131-11  Type  test. 

(a)  Samples,  taken  at  random  and 
closed  as  for  use.  shall  withstand  pre¬ 
scribed  test  without  leakage.  Tests  to 
be  made  of  each  tsrpe  and  size  by  each 
company  starting  productions  and  to  be 
repeated  every  four  months.  Samples 
last  tested  to  be  retained  until  further 
tests  are  made.  The  type  test  is  as 
follows: 

(b)  Test  by  dropping  on  top  chime,  or 
other  part  considered  to  be  weaker,  with 
drum  filled  to  normal  loading  depth  and 
to  the  gross  weight  at  which  container  is 
marked  with  dry  powdered  material,  and 


purposes. 

§  78.132  Specification  37B;  steel  drums. 

Single  trip  container.  Removable 
head  not  authorized. 

§  78.132—1  Compliance. 

(a)  Required  in  all  details. 

§  78.132—2  Rated  capacity. 

(a)  Rated  capacity  as  marked,  see 
§  78. 132-8  (a)  (2).  Minimum  actual  ca¬ 
pacity  of  containers  shall  be  not  less  than 
rated  (marked)  capacity  plus  4  percent 
for  containers  not  over  12  gallons  capac¬ 
ity.  Maximiun  actual  capacity  of  con¬ 
tainers  not  over  12  gallons  capacity 
shall  be  not  greater  than  rated  (marked) 
capacity  plus  5  percent  or  rated 
(marked)  capacity  plus  4  percent 
plus  1  quart  whichever  is  the  greator; 
for  others,  minimum  actual  capacity 
shall  be  not  less  than  rated  (marked) 
capacity  plus  2  percent  and  maximum 
actual  capacity  shall  not  be  greater  than 
rated  (marked)  capacity  plus  3  percent 
or  rated  (marked)  capacity  plus  2  per¬ 
cent  plus  1  quart  whichever  Is  the 
greater. 

§  78.132—3  Composition. 

(a)  Sheets  or  body  and  heads  to  be 
hot-rolled  or  cold-rolled,  low  carbon, 
open  hearth,  or  electric  steel  of  standard 
commercial  quality. 

§  78.132—5  Seams. 

(a)  Side  seams  may  be  welded.  Gor¬ 
don  lock,  or  other  equally  efficient 
construction. 

§  78.132—6  Capacities,  weights,  type  and 
gauges. 

(a)  Capacities,  weights,  type  and 
gauges  must  be  as  follows: 


Marked 
capacity 
not  over 
(gallons) 

Author¬ 
ised  gross 
weight 

Type  of 
container 

Minimum  thick 
neas,  unooated 
sheets  (gaoge) 

not  over 
(pounds) 

Body 
sheet  1 

Head 

sheet 

6  _  . 

60 . 

Straight  side.. 
_ do _ 

28 

28 

66 _ 

276. . 

26 

26 

66 _ 

460 . 

_ do _ ,  .. 

24 

24 

66 . 

660. . 

_ do _ 

22 

*22 

I  Containers  of  18  gallons  capacity  and  over  most  have 
small  or  series  cormgatlons  rolled  into  the  shell  or  2 
swedged  or  corrugated  rolling  hoops. 

*  Twsnty'four  (24)  gauge  top  head  and  cover  author¬ 
ised. 
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(b)  Steel  sheets  of  specified  gauges 
shall  comply  with  the  fcdlowlng: 


containers  shall  be  not  less  than  rated 
(marked)  capacity,  plus  4  percent. 
Maximum  actual  capacity  shall  not  be 
greater  than  rated  (marked)  capacity, 
plus  5i  percent  or  rated  (marked)  ca¬ 
pacity  plus  4  percent  plus  1  quart  which¬ 
ever  is  the  greater. 

§  78.133—3  Steel  composition. 

(a)  Sheets  for  body  and  heads  to  be 
low  carbon,  open  hearth  or^electric  steel. 

§  78.133—4  Seams. 

(a)  Side  seams  welded. 

(b)  Chime  of  permanent  head,  double 
seamed. 

§  78.133—5  Parts  and  dimensions  for 
steel  drums. 

(a)  Parts  and  dimensions  for  steel 
drums  shall  be  as  follows: 


1  Thtrtmess  shall  bs  mMsarad  at  bdj  point  on  tbs 
■boat  not  Ian  than  H  Indt  from  an  edge.  §  78.133 

g  78.132-7  Qosares.  P 

(a)  Closures  shall  be  of  any  type  ttiat  Nonreuss 
will  withstand  prescribed  drop  tests  §  78.133-1 
without  leakage,  see  I  78.132-11.  Open¬ 
ings  shall  not  exceed  9  inches  in  di¬ 
ameter  in  containers  of  16-gsdlon  ca¬ 
pacity  and  larger  nor  6V^  inches  in  di¬ 
ameter  in  containers  less  than  16-gallon 
capacity.  Larger  openings  may  be  au¬ 
thorized  upon  demonstration  and  proof 
of  satisfactory  closure  test  to  the  Bureau 
of  Explosives.  Gaskets  required  when 
necessary. 

§  78.132—8  Defective  containers. 

(a)  TO  be  repaired  by  method  used  in 
constructing  container  except  that  Gor¬ 
don  lock,  or  other  similarly  constructed 
seam  must  be  welded.  Soldering  not 
authorized. 

g  78.132-9  Marking. 

(a)  Marking  on  each  container  by  em¬ 
bossing  on  head  with  raised  marks,  or 
by  embossing  or  die  stamping  on  foot¬ 
ring  on  drums  equipped  with  footrings, 
or  on  metal  plates  securely  attached  to 
drum  by  brazing  or  welding  not  less  than 
20  percent  of  the  perimeter,  as  follows: 

(1)  ICC-37B  •  •  •.  Stars  to  be  re¬ 
placed  by  the  authorized  gross  weight, 
or  less  at  which  container  was  type 
tested  (for  example.  ICC-37B450.  etc.). 

This  marking  shaU  be  understood  to 
certify  that  the  container  complies  with 
all  specification  requirements. 

(2)  Gauge  of  metal  in  thinnest  part 
(except  closure  cover),  rated  capacity 
in  gallons,  and  year  of  manufacture  (for 
example,  24-55-54).  When  gauge  of 
metal  in  body  differs  from  that  in  either 
head,  both  must  be  indicated  with  slant¬ 
ing  line  between  and  with  gauge  of  body 
indicated  first  (for  example,  22/24-55-54  heat-sealed  seams  or  a  one-piece  seam* 
for  a  container  having  22-gauge  body, 

22-gauge  bottom  head  and  24-gauge  top 
head). 

(3)  Name  or  S3nnbol  (letters) 
maker  or  other  party  assuming  responsi¬ 
bility  for  compliance  with  specification 
requirements;  this  must  be  recorded  with 
the  Bureau  of  Explosives. 

(4)  The  letters  STC;  located  near  the 
ICC  mark  to  indicate 
container”. 

§  78.132—10  Size  of  markings. 

(a)  Size  of  markings  (minimum) ,  not 
less  than  inch  high  for  all  containers. 

§  78.132-11  Type  test. 

(a)  Samples,  taken  at  random  and 
closed  as  for  use,  shall  withstand  pre¬ 
scribed  test  without  leakage.  Test  to 
made  of  each  type  and  size  by  each  com¬ 
pany  starting  production  and  to  be  re¬ 
peated  every  four  months, 
tested  to  be  retained  until  further  tests 
are  made.  The  tsrpe  test  is  as  follows: 


Drums'for  plastic 
liner  ot  rated 
capacity  not  over 
(gallons) 


Type  of  removable  head  closure 


Ring  seal,  bolted  ring,  lag 

cover. 

Ring  seal,  bolted  ring,  lug 

cover. 

Ring  seal,  bolted  ring,  lug 

cover. 


1  Dram  Interior  shall  be  free  of  projections,  borrs,  or  any  edges  that  wlli  cause  damage  to  liners,  and  shall  be  free 
of  labrloants,  oU  or  other  foreign  matter.  Dram  shall  provide  a  snog  fit  fw  the  idastie  liner. 

*  One  hole  not  over  inch  in  diameter  permitted  in  body  or  a  bead,  or  two  H  inch  boles  in  bottom  bead  near 
the  chime. 

*  For  containers  up  to  10  gallons  capacity,  a  single  rolled  or  swedged  bead  in  body  near  top  earl  required;  for  con* 
tainers  of  10  gallons  and  greater  capacity,  2  rolled  or  swedged.roUing  hoops  in  dram  body  required. 

*  Twenty  (20)teai4;n  authorised. 

(b)  Steel  sheets  of  specified  gauges  ing  closures  are  permitted  when  required 
shall  comply  with  the  following:  by  Part  73  of  thhr  chapter. 

§  78.133—8  Defective  containers. 

Komlnal  Minimum 

Gauge  No.  thickness  >  thickness  >  (a)  Repaired  polyethylene  liners  are 

(inch)  (inch)  authorized. 

19 .  0.0418  0.0878  §  78.133—9  Marking. 

S . . . ^  (a)  Marking  on  the  permanent  head 

aillll"""”""”"”””"!  !o239  !o209  of  each  container  by  embossing  with 

* . raised  marks  as  follows : 

>  Thickness  shall  be  measured  at  any  point  on  the 

ihdGtnot  less  than  H  inch  from  edse.  jUSt  &DOV6  Or  D6lOW  U16  ICC  Illftrk  tO  IHQI" 

ft  *70  1  f  •  ^  nonreusable  container.  These 

S  70.100-0  laner.  marks  shall  be  understood  to  certify  that 

(a)  Each  metal  drum  shall  contain  a  the  container  complies  with  all  speclfl- 

.  cation  requirements. 

(2)  Name  or  symbol  (letters)  of 
maker  or  other  party  assuming  responsi- 
to  the  pour  opening  in  the  removable  bility  for  compliance  with  specification 
head  so  as  to  provide  a  container  that  is  requirements;  t.hi.<s  must  be  recorded  with 
of  completely  resistant  to  lading  when  the  Bureau  of  Explosives. 

clos^  as  f or  use.  (3)  Qauge  of  metal  in  thinnest  part. 

(b)  Polyethylene  liner  or  molded  unit  rated  capacity  of  assembled  composite 
shall  be  fabricated  throughout  of  virgin  container  in  gallons,  atid  year  of  manu- 
polyethylene  tubing  or  mold  material,  facture  (for  example,  24-5-57).  When 
which  may  include  a  low  percentage  of  gauge  of  metal  in  bo<^  differs  from  that 

“single-trip  elastcmieric  polymer  having  minimum  in  head,  both  must  be  indicated  with 
thickness  of  0.010  inch  and  having  the  Binnt.ing  une  between  and  with  gauge  of 
following  physical  properties:  body  indicated  first  (for  example,  26/24- 

(1)  Itesin  should  have  a  m^um  5.57  body  28-gauge  and  head  24- 
melt  index  value  of  1.8  plus  0.4  per  10  gauge) 
minutes,  and  shall  have  a  minimum 

average  molecular  weight  of  21,000,  as  §  78.133-10  Size  of  markings, 
determined  in  accordance  with  methods  (a)  Size  of  markings  (minimum)  V2 
acceptable  to  the  Bureau  of  Explosives.  inch  high. 

§  78.133—7  Qosure.  §  78.133—11  Type  tests. 

(a)  Closure  shall  be  resistant  to  lad-  (a)  Three  samples  of  each  size  con- 
Sample  last  ing  and  adequate  to  prevent  leakage,  tainer  manufactured  taken  at  random. 

Openings  in  removable  head  shall  not  filled  with  water  to  98  percent  of  actual 
be  over  2.85  inches  in  diameter.  Vent-  capacity  and  closbd  as  for  use,  shall 


Type  of  container  ‘  * 

Body 

sheet 

(gauge) 

Bottom 

head 

sheet 

(gauge) 

Remov¬ 
able  head 
sheet 
(gauge) 

Straight  side,  single  bead _ 

26 

26 

24 

Straight  side,  single  bead _ 

24 

24 

24 

Straight  side ' _ - _ 

22 

22 

<10 

Nominal 

Minimum 

Qauge  No. 

thickness  > 

thickness  > 

(Inch) 

(Inch) 

10 . 

0.0418 

0.0878 

20 . . 

.0350 

.0324 

22  _ _  _ 

.0290 

.0260 

24. . 

.0239 

.0200 

26 . 

.0170 

.0150 

NcHDlnal 

Vf  InlmriTT, 

Oaugs  No.  thtekness  > 

tlllllt  IMISS  1 

(taidi) 

(Ineh) 

82 .  &0200 

0.0200 

24 .  .0280 

.0200 

28 _ _  .0170 

.ClOO 

St. _  .0140 

.0120 

Tuesday,  December  29,  1964 
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withstand  drop  tests  from  height  of  4 
feet  onto  solid  concrete  as  prescribed  by 
subparagraphs  (1).  (2)  and  (3)  of  this 
paragraph,  without  leakage  or  poten> 
tially  hasardous  rupture  of  outside  con¬ 
tainer.  Tests  shall  be  made  at  start  of 
production  and  repeated  at  4-month  in¬ 
tervals  thereafter.  Samples  last  tested 
shall  be  retained  until  subsequent  tests 
are  conducted.  No  single  container  shall 
be  expected  to  withstand  more  than  one 
of  the  following: 

(1)  Diagonal  drop  on  top  chime. 

(2)  Diagonal  drop  on  bottom  chime. 

(3)  Flat  drop  on  side  of  drum. 

(b)  Completely  assembled  composite 
containers  of  each  size  manufactured, 
filled  to  98  percent  of  actual  capacity 
with  water,  shall  be  capable  of  with¬ 
standing  a  vibration  test  by  placing  the 
container  on  the  vibration  table  eoi' 
chored  in  such  manner  that  all  horizon¬ 
tal  motion  shall  be  restricted  and  only 
vertical  motion  allowed.  The  test  shall 
be  performed  for  one  hour  using  an  am¬ 


plitude  of  one  inch  at  a  frequency  that 
causes  the  test  container  to  be  raised 
trom  the  floor  of  the  table  to  such  a  de¬ 
gree  that  a  piece  of  paper  or  flat  steel 
strap  or  tape  can  be  passed  between 
the  table  and  the  container. 

§  78.133-12  Test. 

(a)  Each  assembled  container  shall 
be  tested  by  retaining  at  least  IVz  pounds 
per  square  inch  air  presure  at  equilib¬ 
rium  without  showing  pressure  drop  on 
a  suitable  gauge. 

§  78.134  Specification  37M;  cylindrical 
steel  overpack,  straight  sid^  for  in¬ 
side  plastic  container;  nonrensable 
containers. 

§  78.134-1  Material  requirements. 

(a)  Sheets  for  body  and  heads  to  be 
low  carbon,  open  hearth  or  electric  steel. 

§  78.134—2  G>nstruction  requirements. 

(a)  Construction  requirements  are  as 
follows: 


open-hearth  or  electric  steel  of  standard 
commercial  quality. 

§  78.135—4  Seams. 

(a)  Side  seams  mi^t  be  welded. 

§  78.135—5  ,  Gtpacities,  weights,  type  and 
gauges. 

(a)  Capacities,  weights,  type  and 
gauges  must  be  as  follows: 


Marked 
capacity 
not  over 
(gallon) 

Author¬ 

ized 

groBs 

weight 

1  not  over 
(pounds) 

Type  of 
container 

Minimum  thickness, 
uncoated  sheets 

1  (gauge) 

Body 

sheet 

Bot¬ 

tom 

head 

sheets 

Remov¬ 
able 
head 
sheet*  * 

sn 

Straight 

side. 

28 

28 

26 

*  Bottom  head  must  have  three  Inwardly-embossed 
circumferential  beads. 

*  Removable  head  must  have  two  inwardly-embossed 
circumferential  beads. 

*  Removable  head  must  have  not  less  than  16  lugs 
spaced  not  more  than  H  inch  apart. 

(b)  steel  sheets  of  specified  gauges 
shall  comply  with  the  following: 


Gauge  No. 

Nominal 
thickness  * 
(inch) 

Minimum 
thickness  > 
(inch) 

2« 

0.0170 

0. 01. lO 

28. _ 

0.0149 

0. 0129 

1  Thickness  shall  be  measured  at  any  point  on  the  sheet 
not  less  than  H  inch  from  an  edge. 


Rated  capacity 
of  inside  plastic 
container  not 

1 

Minimum  thickness,  un¬ 
coated  sheets  (gauge) 

Body  seams 

Rolling  hoops 

Top  or  bottom 

Closures,  when  full 
removable  head  is 
used  (gaskets  not 

over  (gallons) 

Body  sheet 

Head  sheet 

head 

required) 

! 

26 

26 

Welded.,... 

None  required. ... 

Double  seamed.. 

Lug  or  plain  ring 

ii( 

24 

24 

--.-.do _ _ 

Rolled  or  swedged. 

. do . 

seal. 

Do. 

m 

24 

24 

.do..... 

,  .do 

_ do _ _ _ 

Bolted  type  ring 

KK 

24 

24 

--...do— — 

. do . 

. do . . 

closure,  18  gauge. 
Bolted  type  ring 

closure,  16  gauge. 

(b)  Steel  sheets  or  parts  of  specified 
gauges  shall  comply  with  the  following: 


Gauge  No. 

Nominal 
thickness 
(inch)  t 

Minimum 
thickness 
(inch)  > 

16 _ 

0.0698 

0.0533 

18. _ 

.0478 

.0428 

.0239 

.0209 

26  '' 

.0179 

.0169 

1  Thickness  shall  be  measured  at  any  point  on  the 
sheet  not  less  than  H  inch  from  an  edge. 

(c)  Two  holes  not  exceeding  inch 
each  are  permitted  diametrically  oppo¬ 
site  each  other  in  the  overpack  body 
immediately  above  the  double  seam  of 
the  bottom  chime  or  three  holes  not  ex¬ 
ceeding  inch  in  diameter  on  centers 
120  degrees  apart  in  the  bottom  head. 

(1)  Overpack  interior  shall  be  free  of 
projections,  burrs,  or  any  edges  that 
might  cause  damage  to  inside  plastic 
container  and  shall  be  free  of  lubricants, 
oils,  or  any  foreign  matter. 

(2)  Top  head  may  have  not  more  than 
two  holes  of  suitable  size  to  provide  for 
I^otruding  closures. 

(3)  Overpack  shall  be  constructed  to 
provide  snug  fit  for  Inside  plastic  con¬ 
tainer. 

§  78.134—3  Tests. 

<a)  Steel  overpack  when  assembled 
as  for  use,  shall  withstand  the  tests  pre¬ 
scribed  in  specifications  for  inside  plas¬ 
tic  containers  as  detailed  in  Part  78  when 
authorized  as  combination  packages  in 
Part  73  of  this  chapter.  The  completed 
package  must  withstand  these  tests  with¬ 
out  producing  a  condition  of  the  over- 
pack  that  could  result  in  potential  dam¬ 
age  to  the  inside  container. 


§  78.134—4  Marking. 

(a)  Marking  on  each  container  by 
embossing  on  bottom  head  with  raised 
marks  with  letter  and  figures  not  less 
than  V2  inch  high  as  follows: 

(1)  ICC-37M.  The  letters  NRC  lo¬ 
cated  near  the  ICC  mark  to  indicate 
“Non-reusable  container.”  These  marks 
shall  be  imderstood  to  certify  the  steel 
container  complies  with  all  construction 
requirements  of  this  specification. 

(2)  Name  or  ssmibol  (letters)  of 
maker;  this  must  be  recorded  with  the 
Bureau  of  Explosives. 

(3)  Gauge  of  metal  in  thinnest  part, 
rated  capacity  of  the  inside  container  in 
gallons,  and  year  of  manufacture  (for 
example,  24-55-62).  When  gauge  of 
metal  in  body  differs  from  that  In  either 
head,  both  must  be  indicated  with  slant¬ 
ing  line  between  and  with  gauge  of  body 
indicated  first  (for  example,  24/22-55- 
62  for  a  container  having  24-gauge  body 
and  22-gauge  top  head) . 

§  78.135  Specification  37C;  steel  drums. 

Nonreusable  container.  Removable 
head  required. 

§  78.135—1  Compliance. 

(a)  Required  in  all  details. 

§  78.135—2  Rated  capacity. 

(a)  Rated  capacity  as  marked  (see 
§  78.135-8) .  Maximum  actual  capacity 
of  containers  shall  be  not  greater  than 
rated  (marked)  capacity  plus  5  percent 
or  rated  (marked)  capacity  plus  4  per¬ 
cent  plus  1  quart  whichever  is  the 
greater. 

§  78.135-3  Composition. 

(a)  Sheets  for  body  and  heads  to  be 
hot-rolled  or  cold-rolled,  low  carbon. 


§  78.135-fi  Closures. 

(a)  Closures  shall  be  capable  of  with¬ 
standing  test  prescribed  by  §  78.135-10. 
Removable  head  may  be  equipped  with 
leakproof  fittings  for  filling. 

§  78.135—7  Defective  containers. 

(a)  Defective  containers  to  be  re¬ 
paired  by  method  used  in  constructing 
container. 

§  78.135-8  Marking. 

(a)  Marking  on  each  container  by 
embossing  on  the  permanent  head  as 
follows: 

(1)  ICC-37C**.  Stars  to  be  replaced 
by  the  authorized  gross  weight,  or  less, 
at  which  container  was  type  tested  (for 
example,  ICC-37C80).  This  mark  shall 
be  understood  to  certify  that  the  con¬ 
tainer  complies  with  all  specification 
requirements. 

(2)  Gauge  of  metal  in  thinnest  part, 
rated  capacity,  and  year  of  manufacture 
(for  example,  26-5-64).  When  gauge 
of  metal  in  body  differs  from  that  in 
either  head,  both  must  be  indicated  with 
slanting  line  between  and  with  gauge 
of  body  indicated  first  (for  example, 
28/26-5-64)  for  a  container  having  28- 
gauge  body,  28-gauge  bottom  head,  and 
26-gauge  removable  head. 

(3)  Name  or  symbol  (letters)  of  mak¬ 
er  or  other  party  assuming  responsibility 
for  compliance  with  specification  re¬ 
quirements;  this  must  be  recorded  with 
the  Bureau  of  Explosives. 

(4)  The  letters  NRC;  located  near  the 
ICC  mark  to  indicate  ‘‘nonreusable  con¬ 
tainer.” 

§  78.135-9  Size  of  markings. 

(a)  Size  of  markings,  not  less  than 
Vi  inch  for  all  contai^iers. 
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§  78.135-10  Type  te«l. 

(a)  Samples,  taken  at  random  and 
closed  as  for  use,  shall  withstand  pre¬ 
scribed  test  without  leakage.  Tests  to 
be  made  of  each  type  and  size  by  each 
company  starting  production  and  to  be 
repeated  every  four  months.  Samples 
last  tested  to  be  retained  until  further 
tests  are  made.  The  type  test  is  as 
follows: 

(b)  Test  by  dropping  on  top  chime,  or 
other  part  considered  to  be  weaker,  with 
drum  filled  to  normal  loading  depth  and 
to  the  gross  weight  at  which  container  is 
msulced  with  dry  powdered  material,  and 
topped  with  at  least  two  inches  of  a  finely 
divided,  dry,  free-fiowing  powder  of  the 
following  sieve  analysis: 

Percent  retained  on  42  mesh — Trace  (maxi¬ 
mum). 

Percent  retained  on  50  mesh — 3  percent 
(maximum).  — 

Percent  retained  on  100  mesh — 88  percent 
(minimum). 

A  materiid  such  as  sodium  bicarbonate  is 
recommended.  Container  shall  be 
dropped  from  a  height  of  4  feet  onto 
solid  concrete  so  as  to  strike  diagonally 
on  the  chime.  Closing  devices  and  other 
parts  projecting  beyond  chime  or  rolling 
hoops  must  be  capable  of  withstanding 
this  test.  No  disc  or  material  other  than 
regular  gaskets  in  closure  part  is  per¬ 
mitted  for  test  purposes. 

§  78.136  Specification  42E;  aluminum 
drums. 

Single-trip  container. 

§  78.136—1  Compliance. 

(a)  Required  in  all  details. 

§  78.136—2  Rated  capacity.  . 

(a)  Rated  ciqiacity  as  marked,  see 
S  78.136-8(a)  (3) ,  55  gallons;  acttud 
capacity  shall  be  rated  capacity  plus  at 
least  2  percent. 

§  78kl36— 3  Composition. 

(a)  Body  and  heads  of  aluminum 
alloy  5052.  Plastic  closure  plugs  au¬ 
thorized  if  suitably  resistant  to  action 
of  lading.  — 

§78.136-4  Ouuge. 

(a)  Two  percent  of  rated  capacity, 
plus  a  maximum  tolerance  of  1  quart. 

§  78.136-5  Seams. 

(a)  Welded,  including  attachment  of 
fianges  for  closures  and  other  devices. 
Circtimferential  seams  at  last  3"  from 
top  of  chime ;  chime  seams  not  permitted. 

§  78.136-6  Parts  and  dimensions. 

(a)  To  be  a  minimum  of  0.064  inch 
thick. 

(b)  Rolled  or  swedged  in  rolling  hoops 
required. 

§  78.136-7  Qosures. 

(a)  Of  screw-thread  type  or  secured 
by  screw-thread  device;  openings  over 
2.3  inches  not  authorized;  suitable  gas¬ 
kets  required;  head  openings  only  per¬ 
mitted.  Vented  closing  devices  of  tsrpe 
approved  by  the  Bureau  of  Explosives  are 
authorized  when  specified  by  the  pur¬ 
chaser. 

(b)  Threaded  plugs,  or  caps,  and 
fianges  must  be  close  fitting  with  gasket 


surfaces  which  bear  squarely  on  each 
other  when  without  gasket;  they  must 
have  not  over  12  threads  per  inch,  with 
at  least  3  threads  engaged  when  gasket 
is  in  place;  two  ■Hs-inch  drainage  holes 
are  authorized  in  flange. 

§  78.136-8  Head  rings. 

(a)  Must  be  of  14  Brown  and  Sharpe 
gauge  (0.064'')  tack-welded  to  each 
head. 

§  78.136—9  Marking. 

(a)  Marking  on  each  container  on 
top  head,  by  stamping  with  pressure  dies, 
by  embo^ing  with  raised  marks,  or  plate 
attached  by  welding,  as  follows: 

(1)  ICC-42E.  This  mark  shaU  be 
understood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments.  The  letters  STC;  located  just 
below  or  above  the  ICC  mark  to  indi¬ 
cate  “single-trip  container”. 

(2)  Name  or  symbol  (letters)  of 
maker;  this  must  be  registered  with  the 
Biueau  of  Explosives  and  located  Just 
above,  below,  or  following  the  mark 
specified  in  subparagraph  (1)  of  this 
paragraph. 

(3)  Gauge  of  metal.  Brown  and 
Sharpe,  at  start  of  fabrication;  rated  ca¬ 
pacity  in  gallons;  year  of  manufacture 

^(for  example,  7-30-50). 

§  78.136-10  Size  of  marking. 

(a)  Size  of  marking  (minimum) :  1 
inch  high. 

§  78.136-11  Type  test*. 

(a)  Samples,  taken  at.randon  and 
closed  as  for  use,  shall  withstand  pre¬ 
scribed  tests  without  leakage.  Tests  to 
be  made  of  eadb  type  and  size  by  each 
company  starting  production  and  to  be 


repeated  every  four  months.  Samples 
last  tested  to  be  retained  until  further 
tests  are  made.  The  type  tests  are  as 
foUows: 

(1)  Test  by  dropping,  filled  with  water 

to  98  percent  capacity,  from  hcdght  of  6 
feet  onto  solid  concrete  so  as  to  strike 
diagonally  on  chime,  or  when  without 
chime  seam,  to  strike  on  other  circum¬ 
ferential  seam;  also  additional  test  on 
any  other  parts  which  nUght  be  consid¬ 
ered  weaker  than  the  chime. 

(2)  Hydrostatic  pressure  test  of  60 
poimds  per  square  inch  sustained  for  5 
minutes. 

§  78.136—12  Leakage  test. 

(a)  Each  container  shall  be  tested, 
with  seams  under  water  or  covered  with 
soapsuds  or  heavy  oil,  interior  air 
pressure  of  at  least  10  pounds  per  square 
inch.  Leakers  shall  be  rejected  or  re¬ 
paired  and  retested. 

§  78.136—13  Defective  containers. 

(a)  Leaks  and  other  defects  shall  be 
repaired  by  welding,  using  welding  mate¬ 
rial  of  the  same  composition  as  origi¬ 
nally  used  by  the  manufacturer  of  the 
drum  or  other  approved  aluminum  base 
alloy  of  equal  corrosion  and  strength 
qualities. 

§  78.140  Specification  13;  metal  kegs. 
§  78.140—1  (Compliance. 

(a)  Required  in  all  details. 

§  78.140—2  Compoeition. 

(a)  To  be  open-hearth  or  electric 
steel,  box  annealed  dead  soft;  carbon 
not  over  0.14  percent. 

§  78.140—3  Parts  and  dimensions. 

(a)  Parts  and  dimensions  as  follows: 


Gross  weight  of  kegs  and  contents 


Not  over  15 
pounds 

Not  over  30 
pounds  > 

Over  30  pounds 
but  not  over 
76  pounds 

Over  76  pounds 
but  not  over 
160  pounds 

Thickness  of  material: 

Body. _ _  _  -----  --  _ 

3n  gauge  .  _ 

28  eause.  _ 

24  gauge 

24  gauge. 

Head _ 

..•••dol.  ..... 

28  ganm  __  _- 

28  gauge. 

Width  of  lap  for  side  seam  » . .  .  _  _  _  _  _ 

M.ineh _ 

t4<inch 

t/ff'lncb 

V  bicb. 

Number  of  corrugations  in  each  end  of  body _ 

Minimum  depths  of  oomigatlons _  _ 

3-  _ 

3 _ 

5 _ 

7. 

Usineh _ 

Inch  .  _ 

44s  Inch  .  . 

Hi  inch. 

Width  of  laps'  on  body  and  head  seams  *  -  - 

K.  inch _ 

44«inch _ 

Vs  ioob _ 

Ve  inch. 

width  of  lajM  on  head  for  head  seams  *-, 

44.  inch _ 

44  inch 

44  Inch  . 

H  inch. 

Head  s«am»'  _  _ _  -  -  -  -  _ 

Double  lap  .. 

Double  lap.... 

Double  lap.... 

Single  lap. 

>  Smokeless  powder  32  pounds  gross. 

t  Dimension  requirements  do  not  apply  for  kegs  manufactured  with  double-seamed,  compound-lined  chime  seams 
and  lapped  and  soldered  side  seam. 

Notx:  Dimensions  of  materials  specified  are  minimum  requirements.  Gauge  specified  is  for  oommercial  plate, 
United  States  standard.  Corrugations  not  required  in  body  of  kegs  for  gross  weights  not  over  7  pounds. 


§  78.140-4  Scania. 

(a)  For  gross  weight  over  75  pounds, 
all  seams  welded,  brazed,  soldered,  or 
riveted;  rivets  at  not  over  5"  centers. 

§  78.140—5  Closures.  - 

(a)  Slide  type.  Metal  holder,  for 
slide,  securely  fastened  to  head;  washer 
of  suitable  material  0.025"  thick;  metal 
drop  with  depression  to  fit  into  bunghole 
8Uid  hold  washer  in  place;  metal  slide 
to  cover  the  foregoing.  Positive  fasten¬ 
ing  required  between  slide  and  slide 
holder  to  prevent  leakage  in  transit; 
friction  fastening  not  authorized. 

(b)  Cap  or  plug  type.  Metal  holder, 
for  csq>  or  plug,  semirely  fastened  to 
head;  metal  cap  or  plug,  with  gasket 


when  necessary  to  prevent  sifting.  Posi¬ 
tive  fastening  required  between  cap,  or 
plug,  and  holder  to  prevent  leakage  in 
transit;  friction  fastening  not  author¬ 
ized. 

§  78.140-6  Marking. 

(a)  Marking  on  each  container  by  em¬ 
bossing  on  head  with  raised  marks  as 
follows: 

(1)  ICC-13.  This  mark  shall  be  un¬ 
derstood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 

§  78.140-7  Size  of  markings. 

(a)  Size  of  markings  (minimum): 
%6"  high. 
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§  78.14&--3  Type  test. 

(a)  Keg  filled  with  fine,  dry  sand  in 
weight  equal  to  that  of  shipment  must 
be  capable  of  withstanding,  without  leak¬ 
age,  4  successive  drops  of  4  feet  on  the 
head  onto  solid  concrete.  Tests  to  be 
made  of  each  type  and  size  by  each  com¬ 
pany  manufactiuing  this  type  of  con¬ 
tainer  and  to  be  repeated  every  six 
months  while  in  production.  If  produc¬ 
tion  is  discontinued  and  is  resumed,  this 
requirement  will  also  apply  if  prescribed 
tests  have  not  been  made  within  the 
previous  six-month  period.  Samples  last 
tested  to  be  retained  until  further  tests 
are  made. 

§  78.140—9  Filling  with  contents. 

(a)  Lining.  .  Cloth  bag  lining  required 
for  gross  weight  over  32  pounds;  neck  of 
bag  to  be  securely  tied.  > 

§  78.140-10  Additional  keg. 

(a)  Stove-pipe  kegi  Authorized  only 
for  shipments  loaded  by  shipper  and  to 
be  unloaded  by  consignee  and  for  gross 
weight  of  30  pounds.  Must  comply  with 
all  requirements,  except  §  78.140-5,  and 
also  with  the  following: 

(1)  Length  to  be  about  4  times  diam¬ 
eter;  cap  (slip  cover)  to  have  snug  fit 
over  body  with  3"  overlap. 

(2)  Contents  to  be  enclosed  in  double 
paper  tubes,  with  pasted  seams,  not  over 
2^"  diameter  and  made  of  tough  manna. 
paper  weighing  at  least  50  pounds  per 
480  sheets  24"  x  36" ;  outside  tube  to  be 
waxed.  Ends  of  tubes  to  be  folded  and 
tucked  between  folds  of  tube  to  prevent 
leakage. 

Note  1:  Becaiise  of  the  present  emergency 
and  imtU  further  order  of  the  Commission,  a 
ream  may  conslstsof  500  sheets. 

§78.141  Specification  13A;  metal 
drums. 

§  78.141—1  Compliance. 

(a)  Required  in  all  details. 

§78.141-2  Type. 

(a)  Straight  sided;  authorized  only 
for  material  cast  solid  and  with  filling 
end  head  applied  after  material  is  loaded 
and  closed  in  the  manner  prescribed  in 
§  78.141-6.  No  other  openings  permitted. 

§  78.141—3  Composition. 

(a)  To  be  low  carbon,  open-hearth  or 
electric  steel. 

§  78.141—4  Heads  and  body. 

(a)  Heads.  To  be  not  less  than  28 
gauge  United  States  standard. 

(b)  Body.  To  be  not  less  than  28 
gauge  United  States  standard. 

§  78.141—5  Seams. 

(a)  Must  be  welded. 

§  78.141—6  Heads. 

(a)  To  be  attached  by  means  of  double 
lapped-seam. 

§  78.141—7  Marking. 

(a)  Marking  on  each  container  by  em- 
w^ing  on  head  with  raised  marks  as 
follows: 

(1)  ICC-13A.  This  mark  shall  be  un¬ 
derstood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 
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(2)  Size  of  markings  (minimum) : 
inch  high. 

§  78.141—8  Type  tests. 

(a)  Drum  filled  and  closed  as  for  ship¬ 
ment  must  be  capable  of  withstanding, 
without  rupture,  4  successive  drops  of  4 
feet  on  the  head  onto  solid  concrete. 

(b)  Drum  must  be  capable  of  with¬ 
standing  hydrostatic  presstire  test  of  30 
pounds  per  square  inch,  sustained  for 
5  minutes. 

(c)  Tests  to  be  made  of  each  type  and 
size  by  each  company  manufacturing 
this  type  of  container  and  to  be  repeated 
every  six  months  while  in  production. 
If  production  is  discontinued  and  is  re¬ 
sumed,  this  requirement  will  also  apply 
if  prescribed  tests  have  not  been  made 
within  the  previoiis  six-month  period. 
Samples  last  tested  to  be  retained  until 
further  tests  are  made. 

§  78.146  Specification  32A;  metal  cases, 
riveted  or  lock-seamed. 

§  78.146-1  '  Compliance. 

(a)  Required  in  all  details. 

§  78.146-2  Gauge  standards. 

(a)  United  States  standards  for  sheet 
metal;  American  or  Brown  and  Sharpe 
for  wire. 

§  78.146—3  Covers. 

(a).  To  have  at  least  1"  lap  on  body 
and  to  fit  with  clearance  not  over 
lapped  comers  to  be  welded. 

§  78.146—4  Edge  protection. 

(a)  Open  edges  of  body  must  be  turned 
or  rolled  inward;  front  open  edge  of 
cover  must  be  turned  or  rolled  outward. 
Not  required  for  material  at  least  20- 
gauge  thick  or  for  “trailer”  cases. 

§  78.146—5  Bottom  protection. 

(a)  Face  on  which  case  will  ordinarily 
rest  must  be  reinforced  with  continuous 
angle  straps,  or  be  fitted  with  trunk 
corners,  or  be  double  thickness  along 
edges.  Not  required  for  cases  of  at  least 
20-gauge  metal  or  of  not  over  1  reel 
capacity  or  for  “trailer”  cases. 

§  78.146-6  Hinges. 

(a)  To  be  of  continuous  loop  t3rpe  with 
loops  of  steel  wire  at  least  7-gauge, 
welded;  hinge  straps  at  least  18-gauge 
securely  welded  or  riveted. 

§  78.146—7  Carrying  handles. 

(a)  Any  t3T>e  of  adequate  strength. 

§  78.146—8  Oosing  devices. 

(a)  To  be  of  sufiScient  strength  and 
efficiency  to  prevent  injury  or  unfasten¬ 
ing  in  tests  (S  78.146-14)  or  in  transit. 

§  78.146—9  Rivets. 

(a)  At  least  %2"  diameter;  length  to 
furnish  efficient  heads;  split  rivets  not 
authorized  except  for  attachment  of 
lining. 

§  78.146—10  Rivet  reinforcement. 

(a)  Hinges,  fastening  devices,  and 
handles,  when  riveted  in  place,  must 
have  additional  inside  reinforcement  of 
steel,  at  least  as  thick  as  in  case,  through 
vhich  rivets  must  pass.  Not  required 
when  case  is  made  of  at  least  20-gauge 
material  throughout. 
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§  78.146-11  Lining. 

(a)  Required  throughout;  to  be  hard¬ 
surfaced  fiberboard  at  least  0.125"  thick 
and  with  strength  of  800  pounds,  Mullen 
or  Cady  test,  or  wooden  lining  at  least 
0.25"  thick. 

§  78.146—12  Metal  partitions. 

(a)  Metal  partitions  (when  used)  to 
be  as  thick  as  body  of  case,  permanently 
fastened  to  the  case,  and  lined  the  same 
as  the  case. 

§  78.146-13  Protective  coating. 

(a)  Steel  cases  must  be  of  galvanized 
material  or  protected  from  corrosion  by 
paint,  lacquer,  or  other  adequate  coating. 

§  78.146-14  Type  tests. 

(a)  Cases  completely  filled  as  for  ship¬ 
ment  mtist  be  capable  of  withstanding  4 
successive  drops  onto  solid  concrete  from 
a  height  of  6  feet  without  rupture  of 
case  or  permanent  damage  to  or  unfast¬ 
ening  of  closing  device.  Tests  to  be  made 
by  dropping  on  cover,  seam,  or  any 
comer. 

§  78.146-15  Marking. 

(a)  Marking  on  each  container  by 
the  maker  with  plain  and  permanent 
marks  at  least  W  high  as  follows: 

(1)  ICC— 32A.  This  mark  shall  be  im- 
derstood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 

(2)  Name  or  symbol  (letters)  of 
maker;  this  must  be  registered  with  the 
Bureau  of  Explosives  and  located  just 
above,  below,  or  following  the  mark 
specified  in  subparagraph  (1)  of  this 
paragraph. 

§  78.146-16  Cases  with  capacity  (ap¬ 
prox.)  not  over  9,000  feel  of  1%" 
film. 

(a)  Compliance  with  §§78.146-1  to 
78.146-15  required.  Seams  to  be  lock- 
seams  or  riveted.  Material  to  be  steel,  at 
least  20-gauge.  2  hinges,  1  fastening  de¬ 
vice,  and  1  carrying  handle  required. 

§  78.146—17  Cases  with  capacity  (ap¬ 
prox.)  not  over  8,000  feet  of  1%" 
film  or  4,500  feet  of  2^"  film. 

(a)  Construction  as  in  §  78.146-16,  ex¬ 
cept:  22-gauge  material  authorized;  1 
hinge  authorized  for  single-reel  cases. 

§  78.146—18  Cases  with  capacity  not 
over  1  reel  of  10"  diameter. 

(a)  Construction  as  in  §  78.146-16,  ex¬ 
cept:  24-gauge  material  and  1  hinge 
authorized. 

§  78.146—19  Cases  with  capacity  not 
over  500  feet  of  film,  **Trailcr 
Cases’% 

(a)  Construction  as  in  §  78.146-16,  ex¬ 
cept:  26-gauge  material  and  1  hinge  of 
any  type  authorized. 

§  78.147  Specification  32B ;  metal  cases, 
welded  or  riveted. 

§  78.147—1  Compliance. 

(a)  Required  in  all  details. 

§  78.147—2  Gauge  standards. 

(a)  United  States  standard  for  sheet 
metal;  American  or  Brown  and  Sharpe 
for  wire. 
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§  78.147-3  Covers. 

(a)  To  have  at  least  1"  lap  on  body 
and  to  fit  with  clearance  not  over 
lapped  comers  to  be  welded. 

§  78.147-4  Edge  proteetion. 

(a)  Open  edges  of  body  must  be 
turned  or  rolled  Inward;  front  open  edge 
of  cover  must  be  tumM  or  rolled  out¬ 
ward.  Not  required  for  material  at  least 
20-gauge  thick  or  for  “trailer”  cases. 

§  78.147—5  Bottom  protection. 

(a)  Face  on  which  case  will  ordinarily 
rest  must  be  reinforced  with  continuous 
angle  straps,  or  be  fitted  with  trunk  cor¬ 
ners,  or  be  double  thickness  along  edges. 
Not  required  for  cases  of  at  least  20- 
gatige  metal  or  of  not  over  1  reel  ca¬ 
pacity  or  for  “trailer”  cases. 

§  78.147-6  Hinges. 

Ca)  To  be  of  continuous  loop  tsrpe 
with  loops  of  steel  wire  at  least  7-gauge, 
welded;  hinge  straps  at  least  18-gauge 
securdy  welded  or  riveted. 

§  78.147—7  Carrying  handles. 

(a)  Any  type  of  adequate  strength. 

r 

§  78.147—8  Qosing  devices. 

(a)  To  be  of  sufficient  strength  and 
efficiency  to  prevent  injury  or  unfasten¬ 
ing  in  tests  (§  78.147-14)  or  in  transit. 

§  78.147-9  Rivets. 

(a)  At  least  diameter:  length  to 
furnish  efficient  heads;  split  rivets  not 
authorized  except  for  attachment  of 
lining. 

§  78.147—10  Rivet  reinforcement. 

(a)  Hinges,  fastening  devices,  and 
handles,  when  riveted  in  place,,  must 
have  additional  inside  reinforcement  of 
steel,  at  least  as  thick  as  in  case,  through 
which  rivets  must  pass.  Not  required 
when  case  is  made  of  at  lesist  20-gauge 
material  throughout. 

§  78.147-11  Lining. 

(a)  Required  throughout;  to  be  hard¬ 
surfaced  fiberboard  at  least  0.125"  thick 
and  with  strength  of  800  poirnds,  Mul¬ 
len  or  Cady  test,  or  wooden  lining  at  least 
0.25"  thick. 

§  78.147—12  Metal  partitions. 

(a)  Metal  partitions  (when  used)  to 
be  as  thick  as  body  of  case,  permanently 
fastened  to  the  case,  and  lined  the  same 
as  the  case. 

§  78.147—13  Protective  coating. 

(a)  Steel  cases  must  be  of  galvanized 
material  or  protected  from  corrosion  by 
paint,  lacquer,  or  other  adequate  coating. 

§  78.147—14  Type  tests. 

(a)  Cases  completely  filled  as  for 
shipment  must  be  capable  of  withstand¬ 
ing  4  successive  drops  onto  solid  concrete 
from  a  height  of  6  feet  without  rupture 
of  case  or  permanent  damage  to  or  un¬ 
fastening  of  closing  device.  Tests  to  be 
made  by  dropping  on  cover,  seam,  or  any 
corner. 

§  78.147-15  Marking. 

(a)  Marking  on  each  container  by  the 
maker  with  plain  and  permanent  marks 
at  least  Vz”  high  as  follows: 


(1)  ICC — 32B.  This  mark  shall  be 
understood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 

(2)  Name  or  symbol  (letters)  of 
maker;  this  must  be  registered  with  the 
Bureau  of  Explosives  and  located  just 
above,  below,  or  following  the  mark 
specified  in  subparagraph  (1)  of  this 
paragraph. 

§  78.147—16  Cases  with  caracity  (ap- 
_  proximate)  not  over  12,000  feet  of 
IH''  film  or  6,000  feet  of  W*  film. 

(a)  Compliance  with  §S  78.147-1  to 

78.147- 15  required.  Seams  to  be  welded 
or  riveted.  Material  to  be  steel,  or 
aluminum-manganese  alloy,  at  least  18-' 
gauge.  2  hinges.  2  fastening  devices 
spaced  as  for  hinges,  and  2  carrsdng 
handles  required. 

§  78.147—17  Cases  with  capacity  (ap¬ 
proximate)  not  over  9,000  feet  of 
1%"  film. 

(a)  Compliance  with  fi§  78.147-1  to 

78.147- 16,  except:  1  fastening  device  and 
1  canying  handle  authorized. 

§  78.147—18  Cases  with  capacity  (ap¬ 
proximate)  not  over  8,000  feet  of 
1%"  film  or  4,500  feet  of  2Vi"  film. 

(a)  Construction  as  in  8  78.147-16,  ex¬ 
cept:  20-gauge  material,  1  fastening  de¬ 
vice.  and  1  canying  handle  authorized; 

1  hinge  authorized  for  single-reel  cases. 
Detachable  covers  (no  hinges)  with  %" 
lap  on  body  and  efficiency  to  prevent  dis¬ 
placement  in  tests,  are  authorized. 
Trailer  cases,  capacity  not  over  500  feet 
of  film,  no  handle  required.  Cover  lap 
not  less  than  full  one-half  inch. 

§  78.148  Specification  32C;  metal 
trunks. 

§  78.148—1  Design. 

(a)  To  be  designed  to  contain  film  in 
film-reel  cans  and  projecting  apparatus 
only;  other  articles  not  au^orized 
therein. 

§  78.148—2  Strength. 

(a)  To  be  of  strength  and  efficiency 
to  carry  contents  in  ordinary  handling 
without  damage  to  trunk  or  contents. 

§  78.148—3  Compartments. 

(a)  Separate  compartments  required 
for  each  reel  of  film  and  for  projecting 
apparatus;  each  compartment  to  be  con¬ 
structed  so  that,  in  closing,  it  will  have 
no  cracks  or  openings. 

§  78.148—4  Compartment  linings. 

(a)  Each  film  compartment  to  be 
made  of,  or  lined  throughout  with,  sheet 
metal;  this  metal  to  be  protected  against 
contact  with  film-reel  can  by  a  sub¬ 
stantial  interlining  of  fiberboard  or 
equivalent. 

§  78.148—5  Marking. 

(a)  Marking  on  each  container  by  the 
maker  with  plain  and  permanent  marks 
at  least  W*  high  applied  on  2"  by  4" 
metal  plate  sx^urely  riveted  to  top  of 
cover  of  trunk  follows: 

(1)  ICX7 — 32c.  This  mark  shall  be  im- 
derstood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 


(2)  Name  or  symbol  (letters)  of 
maker;  this  must  be  registered  with  the 
Bureau  of  Explosives  and  located  Just 
above,  below,  or  following  the  ma^ 
spedfled  in  subparagraph  (1)  of  this 
paragraph. 

§  78.149  Specification  32D ;  metal  boxes 
for  old  and  worn-out  motion-picture 
film  no  longer  exhibitable. 

§  78.149—1  Compliance. 

(a)  Required  in  all  details. 

§  78.149—2  Gauge  standards. 

(a)  United  States  standard  for  sheet 
metal;  American  or  Brown  and  Sharpe 
for  wire. 

§  78.149—3  Material. 

(a)  Material  to  be  steel;  body  and 
bottom  at  least  16-gauge;  cover  at  least 
18-gauge. 

§  78.149—4  Joints  and  seams. 

(a)  All  joints  and  seams  to  be  welded 
or  riveted. 

§  78.149-5  (x»ver. 

(a)  Cover  must  be  tight-fitting,  to  pre¬ 
vent  entrance  of  sparks,  with  provision 
for  secure  fastening  to  be  locked  or 
sealed. 

§  78.149—6  Type  tests. 

(a)  Cases  completely  filled  as  for  ship¬ 
ment  must  be  capable  of  withstanding  4 
successive  drops  onto  solid  concrete  from 
a  height  of  4  feet  without  rupture  of  case 
or  permanent  damage  to  or  unfastening 
of  closing  device.  Tests  to  be  made  by 
dropping  on  cover,  seam,  or  any  corner. 

§  78.149—7  Marking. 

(a)  Marking  on  each  container  by  the 
maker  with  plain  and  permanent  marks 
at  least  Vz’  high  as  follows: 

(1)  ICC-32D.  This  mark  shall  be 
understood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 

(2)  Name  or  syrmbol  (letters)  of 
maker;  this  must  be  registered  with  the 
Bureau  of  Explosives  and  located  just 
above,  below,  or  following  the  mark 
specified  in  subparagraph  (1)  of  this 
paragraph. 

§  78.150  Specification  33A;  polystyrene 
cases.  Nonreusable  containers. 

§  78.150—1  Material  requirements. 

(a)  Expandable  polystyrene,  molded 
to  produce  a  completely  fused  closed 
cell  composition  having  a  minimum 
density  of  1.25  pounds  per  cubic  foot. 

§  78.150—2  Design. 

(a)  The  case  is  to  consist  of  two  parts, 
a  bottom  section  with  pockets  for  the 
inside  containers  and  a  top  section  that 
covers,  and  interlocks  with,  the  bottom 
section.  Both  the  bottom  and  top  sec¬ 
tions  shall  be  designed  to  provide  a  snug 
fit  for  the  inside  containers. 

§  78.150—3  Construction. 

(a)  The  case  shall  be  constructed  in 
accordance  with  the  following  minimum 
thicknesses: 


Side  walls  and  bottoms _ %  inch. 

Between  inside  containers _ %  inch. 

Top . %  inch  (see 

'  Note  1 ) . 
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NoTB  1:  In  recesses  for  clostire  caps  for 
Inside  containers  14  inch  thickness  is  per¬ 
missible;  closiire  caps  shall  not  be  in  con¬ 
tact  with  inside  of  top  section. 

§  78.150-4  Qosing  for  shipment. 

(a)  The  cases  shall  be  closed  for  ship¬ 
ment  with  a  pressure  sensitive  paper  tape 
having  not  less  than  11^  inches  width 
and  a  tensile  strength  at  least  55  pounds 
per  inch  of  width,  or  tape  of  equivalent 
strength.  The  tape  shall  completely  en¬ 
circle  the  case,  with  overlap  not  less  than 
one  inch  in  length,  in  one  direction  so  as 
to  transverse  the  top-bottom  section 
joint  in  vertical  manner.  If  the  design 
of  the  case  is  such  that  the  tape  is  sub¬ 
ject  to  abrasion  in  transportation  and 
handling,  tape  shall  also  be  applied  sim¬ 
ilarly  on  the  same  axis  but  at  90”. 

§  78.150—5  Gross  weight  authorized. 

(a)  Fifty  pounds  maximum. 

§  78.150—6  Test  for  completed  package. 

(a)  Cases,  with  inside  containers  filled 
with  water  enclosed  as  for  shipment, 
shall  be  capable  of  withstanding  4-foot 
flap  drops  (mto  solid  concrete  without 
leakage  from  or  breakage  of  any  inside 
container,  and  without  producing  any 
condition  that  would  result  in  potential 
damage  to  the  inside  container.  A  mini¬ 
mum  of  four  cases  shall  be  tested,  each 
case  not  being  subjected  to  more  than 
one  test.  Each  test  is  to  consist  of  six 
4-foot  drops  once  each  side,  bottom  and 
top. 

(b)  Tests  prescribed  by  paragraph  (a) 
of  this  section  must  be  conducted  by  the 
shipper  assembling  the  completed  pack¬ 
age  prior  to  initial  use.  and  each  6 
months  thereafter.  The  tests  must  also 
be  repeated  on  the  change  of  any  com¬ 
ponents  or  design  of  the  package.  Rec¬ 
ords  of  tests  and  results  must  be 
maintained. 

§  78.150—7  Marking. 

(a)  On  each  container.  Symbol  as 
follows: 

ICC-SSA 

These  marks  shall  be  imderstood  to  certi¬ 
fy  that  the  outer  container  complies  witii 
all  the  construction  requirements  of  the 
specification. 

(1)  The  letters  NRC,  located  just 
above  or  below  the  ICC  mark,  to  indicate 
a  nonreusable  container. 

(2)  Name  or  symbol  (letters)  of 
manufactiurer  and  plant  making  the 
case;  these  must  be  registered  with  the 
Bureau  of  Explosives.  These,  marks 
shall  be  located  on  the  same  face  as  the 
marks  specified  in  this  paragraph. 

(3)  Size  of  markings:  Specification 
markings  prescribed  in  this  paragraph 
must  be  at  least  %  inch  high;  other 
markings  must  be  legible. 

Subpart  E — Specifications  for  Wooden 

Barrels,  Kegs,  Boxes,  Kits,  and 
Drums 

§  78.155  Specification  lOA;  wooden  bar¬ 
rels  and  kegs  (tight). 


§  78.155—1  Compliance. 

(a)  Required  in  aU  details. 

§  78.155—2  Staves  and  heading. 

'  (a)  To  be  of  white  oak,  chestnut  oak, 
red  oak,  black  cherry,  Douglas  fir,  beech, 
sweet  birch,  yellow  birch,  sugar  (hard) 
maple,  or  Scandinavian  pine;  quarter 
sawed  with  the  grain,  from  straight¬ 
grained  timber,  sc  no  annual  ring  shall 
slope  over  half  the  thickness  of  stave  or 
head;  thoroughly  kiln  dried,  moisture 
content  7  percent  to  11  percent;  free 
from  rotten  sap,  checks,  pitch  pcK^kets, 
cat  faces,  seed  and  worm  holes  in  excess 
of  15  in  one  container,  and  other  defects 
that  show  through  on  both  sides. 

§  78.155—3  Hoops. 

(a)  Hoops  to  be  of  cooperage-grade 
hoop  steel. 

§  78.155-4  Staves. 

(a)  Staves  to  be  sawed  evenly  and 
circular;  croze  center  to  be  within 
of  end  of  stave;  stave  end  to  have  Ya" 
free  from  bevel. 

§  78.155-5  Heading. 

(a)  Heading  of  uniform  thickness  and 
properly  circled;  planed  on  outside  and 
properly  Jointed  and  glued,  or  doweled 
and  flagged;  dowel  diameter  not  over 
thickness  of  head. 

§  78.155-6  The  barrel. 

(a)  Stave  joints  reasonably  flush  on 
outside.  Lathing  is  forbidden. 

(b)  Worm  and  seed  holes  to  be 
plugged;  over  15  not  authorized  in  one 
container. 

§  78.155—7  Parts  required  and  dimen¬ 
sions. 

(a)  Parts  required  and  dimensions  as 
follows  (10  percent  excess  ciq>acil7 
authorized) : 

(1)  Staves,  when  finished  on  outside: 


Capacity 

of 

nmtainer, 
not  over 

1 

Maxlmom 

1 

Minimum 

Length 

Width 

Bilge 

circle 

Staves 

Thl<d[. 

ness 

Oallojii 

InchtM 

Inchu 

Incha 

Number 

Inch 

60 . 

34 

6 

84 

18 

H 

30 . 

30 

6 

74 

16 

H 

16 . 

24 

4W 

64 

14 

Hs 

10 . 

22 

4H 

60 

12 

H 

6 . 

18 

4 

40 

10 

H 

Foregoing  thicknesses  are  of  staves  finished  on  one  side. 
One-sixteenth  inch  most  be  added  for  unfinished  staves. 

Foregoing  murimtiTn  lengths  are  antboiized  to  be  in- 
creased  6  percent  or  less,  provided  the  thickness  of  stave 
IS  increase  at  least  one-nxteenth  inch  for  each  increase 
of  1  inch  in  length  or  fraction  thereof. 

(2)  Heading,  after  planing: 


Capacity  of 
omtainer, 
not  over 

Marimom 

Minimum 

Pieces 

Diameter 

Thleknen 

Width 

Oallon* 

Number 

Inehee 

Inch 

Inehee 

80 . 

6 

21 

1 

2H 

so . 

6 

18 

2H 

18 . 

6 

14 

*Hs 

2 

10 . 

6 

13 

H 

2 

6 . 

4 

11 

H 

2 

(3)  Hoops,  number  and  size: 


§  78.155-8  Closures. 

(a)  To  be  such  as  to  prevent  leakage 
in  transit.  Bungholes  in  staves  must  be 
be  not  over  2"  diameter.  ~~ 

§  78.155—9  Lining. 

(a)  To  be  as  prescribed  in  Part  73  of 
this  chapter  or  otherwise  appropriate  for 
the  contents. 

§78.155—10  Type  test. 

(a)  Sample  container  at  least  2  days 
old  shall  not  increase  more  than  10  per¬ 
cent  on  diameter  of  head  when  all  hoops 
above  bilge  are  removed. 

§  78.155—11  Leakage  test. 

(a)  Required  for  each  lined  container; 
by  pressure  at  time  of  sizing  or  air  pres¬ 
sure  of  at  least  5  pounds  per  square  inch; 
leakers  to  be  repaired  and  retested. 

§  78.155-12  Marking. 

(a)  Marking  on  each  container  by  the 
maker.  By  hot  branding  iron  on  head 
as  follows: 

(1)  ICC-IOA.  This  mark  shall  be  un¬ 
derstood  <to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 

(2)  Name  or  ssrmbol  (letters)  of 
maker;  this  must  be  registered  with  the 
Bureau  of  Explosives  and  located  Just 
above,  below,  or  following  the  mark 
specified  in  subparagraph  (1)  of  this 
paragraph. 

(3)  Date  of  manufacture  (for  ex¬ 
ample,  7-50  for  July  1950)  located  near 
the  maker’s  mark. 

Non  1:  BeeaTue  of  the  present  emergency 
and  until  further  order  of  the  Oommlseion, 
date  of  manufacture  may  be  omitted. 

§  78.155—13  Size  of  markings. 

(a)  Size  of  markings  (minimum) : 
%"  high  for  over  30-gallon  size,  Y^"  for 
others. 

§78.156  Specification  lOB  ;  wooden  bar¬ 
rels  and  kegs  (tight). 

§  78.156—1  Compliance. 

(a)  Required  in  all  details. 

§  78.156-2  Staves  and  heading. 

(a)  To  be  of  white  oak,  chestnut  oak, 
red  oak,  black  cherry,  Douglas  fir,  beech. 
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sweet  birch,  yellow  birch,  sugar  (hard) 
maple,  or  Scandinavian  pine;  quarter 
sawed  with  the  grain,  from  straight* 
grained  timber,  so  no  annual  ring  shall 
slope  over  half  the  thickness  of  stave  or 
head;  thoroughly  kiln  dried,  moisture 
content  7  percent  to  11  percent;  free 
from  rotten  sap,  checks,  pitch  pc^ets. 
cat  faces,  seed  and  worm  holes  in  excess 
of  15  in  one  container,  and  other  defects 
that  show  through  on  both  sides. 

§  78.156-3  Hoops. 

(a)  Tb  be  of  cooperage-grade  hoop 
steel. 

§78.156-4  Suves. 

(a)  Staves  to  be  sawed  evenly  and 
circular;  croze  center  to  be  within  IW* 
of  end  of  stave;  stave  end  to  have  W* 
free  from  bevel. 

§  78.156-5  Heading. 

(a)  Heading  of  uniform  Uiickness  and 
properly  circled;  planed  on  outside  and 
properly  Jointed  and  glued,  or  doweled 
and  flagged;  dowel  diameter  not  over 
thickness  of  head. 

§  78.156-6  The  barrel. 

(a)  Stave  joints  reasonably  flush  on 
outside.  Lathing  is  forbidden. 

(b)  Worm  and  seed  holes  to  be 
plugged;  over  15  not  autliorized  in  one 
container. 

§  78.156—7  Parts  required  and  dimen¬ 
sions. 

(a)  Parts  required  and  dimensions  as 
follows  (10  percent  excess  capacity 
authorized) : 

(1)  Staves,  when  finished  on  outside: 


Capacity 

of 

oontalnw, 
not  over 

Maximum  | 

Minimum 

Length 

Width 

BUge 

Circle 

Staves 

Thick¬ 

ness 

OoBom 

IndUM 

Indu$ 

Indus 

h'utdffT 

Inch 

BO _ 

84] 

6 

84 

19 

>Ms 

10 . 

80 

B 

74 

16 

H 

IB _ 

M 

4M 

64 

14 

Ms 

10 . 

33 

4k 

80 

13 

B . 

18 

4 

40 

to 

M 

ToraeolnK  tblekiMsm  are  of  stave<i  finished  on  one  side. 
One-eiiteentb  inch  must  be  added  for  unfinished  staves. 

ForcTOlnf  maximum  lenrths  are  authorixed  to  be  in- 
ersMea  6  percent  or  less,  provided  the  thickness  of  stave 
Is  increased  at  least  one>sixteenth  inch  for  each  Increase 
of  1  inch  in  length  or  fraction  thereof.  — ^ 

(2)  Heading,  after  planing: 


Maximum 


Minimum 


eontaincr, 
not  over 

Pieces 

Diameter 

Thlckni-*! 

Width 

OttUuns 

Number 

Indus 

Inch 

Indus 

80 . 

6 

31 

M 

3M 

80 . 

6 

18 

H 

3M 

18 . 

6 

14 

Ms 

3 

10 . 

6 

18 

2 

8 . 

4 

11 

! 

U 

2 

Non  1:  Because  of  the  present  emergency 
and  until  further  order  of  the  Commiasion. 
for  barrels  of  not  over  60  gallons  capacity, 
maximum  number  of  pieces  may  be  7  pro¬ 
vided  they  have  a  minimum  thlcKness  ttf 
%  Inch. 

(3)  Hoops,  number  and  size: 


>  Because  of  the  present  emergency  and  untD  further 
order  of  the  Commiasion,  the  mMmum  number  of  hoops 
is  authorized  to  be  reduced  to  6  by  eliminating  aeoimd 
quarter  lioops. 

>  Because  of  the  present  emergency  and  nntfl  further 
order  of  the  Commiasion,  the  minimum  number  of  hoops 
is  authorised  to  be  reduced  to  4  by  eliminating  finrt 
quarter  hoops  if  bead  and  bQge  hoops  of  IK  hudi  by  17 
gauge  are  used. 

1 2  inch  by  18  gauge  hoops  are  also  antbariied. 

§  78.156-8  Qosnrcs. 

(a)  To  be  such  as  to  prevent  leakage 
in  transit.  Bungholes  in  staves  must 
be  not  over  2'*  diameter. 

§  78.156—9  Lining. 

(a)  To  be  as  prescribed  in  Part  73  of 
this  chapter  or  otherwise  appropriate 
for  the  contents. 

§  78.156-10  Type  test. 

(a)  Sample  container  at  least  2  days 
old  shall  not  increase  more  than  10  per¬ 
cent  on  diameter  of  head  when  all  hoops 
above  bUge  are  removed. 

§  78.156-11  Leakage  test. 

(a)  Required  for  each  lined  container; 
by  pressure  at  time  of  sizing  or  air  pres¬ 
sure  of  at  least  5  poimds  per  square  inch; 
leakers  to  be  repaired  and  retested. 

§  78.156-12  Marking. 

(a)  Marking  on  each  container  by  the 
maker.  By  hot  branding  iron  on  head 
as  follows: 

(1)  ICC-IOB.  This  mark  shall  be 
understood  to  certify  that  the  con¬ 
tainer  complies  with  all  specification 
requirements. 

(2)  Name  or  symbol  (letters)  of 
maker;  this  must  be  registered  with  the 
Bureau  of  Explosives  and  located  just 
above,  below,  or  following  the  mark 
specified  in  subparagraph  (1)  of  this 
paragraph. 

(3)  Date  of  manufacture  (for  ex¬ 

ample.  7 — 50  for  July  1950)  located  near 
the  maker’s  mark.  / 

Notb  1 :  Becaiise  of  the  present  emergency 
end  untU  further  order  of  the  Commission, 
date  of  manufacture  may  be  omitted. 

§  78.156—13  Sixe  of  markings. 

(a)  Size  of  markings  (minimum): 
high  for  over  30-gallon  size,  for 
others. 

§  78.157  Specification  IOC;  wooden  bar¬ 
rels  and  kege  (tight). 


§  78.157—1  Compliance. 

-  (a)  Required  in  all  details. 

§  78.157—2  Staves  and  heading. 

(a)  To  be  of  white  oak,  chestnut  oak, 
red  oak.  black  cherry.  Doubles  fir,  beech, 
sweet  birch,  yellow  birch,  sugar  (hard) 
maple,  or  Scandinavian  pine;  quarter 
sawed  with  the  grain,  from  straight¬ 
grained  timber,  so  no  annual  ring  shall 
slope  over  half  the  thickness  of  stave  or 
head;  thoroughly  kiln  dried,  moisture 
content  7  percent  to  11  percent;  free 
from  rotten  sap,  checks,  pitch  pockets, 
cat  faces,  seed  and  worm  holes  in  excess 
of  15  in  one  container,  and  other  defects 
that  show  through  on  both  sides. 

§  78.157-3  Hoop*. 

(a)  To  be  of  cooperage-grade  hoop 
steeL 

§  78.157—4  Staves. 

(a)  Staves  to  be  sawed  evenly  and 
circular;  croze  center  to  be  within  IVs" 
of  end  of  stave;  stave  end  to  have  Yu” 
free  from  bevel. 

§  78.157—5  Heading. 

(a)  Heading  of  uniform  thickness  and 
properly  circled;  planed  on  outside  and 
properly  jointed  and  glued,  or  doweled 
and  flagged;  dowel  diameter  not  over 
%2"  thickness  of  head. 

§  78.157-6  The  barreL 

(a)  Stave  joints  reasonably  flush  on 
outside.  LatUng  is  forbidden. 

(b)  Worm  and  seed  holes  to  be 
plugged;  over  15  not  authorized  in  one 
container. 

§  78.157—7  Parts  required  and  dimen¬ 
sions. 

(a)  Parts  required  and  dimensions  as 
follows  (10  percent  excess  capacity  au¬ 
thorized)  : 

(1)  Staves,  when  finished  on  outside: 


Capacity 

of 

container, 
not  over 

Maximum 

Minimum 

Length 

Width 

BUge 

circle 

Staves 

Thick¬ 

ness 

Gallons 

Indus 

Iruke* 

Indus 

Number 

Inch 

60 

34 

6 

84 

19 

80 

30 

6 

74 

16 

H 

16 

34 

4H 

64 

14 

Ms 

10 

22 

4H 

60 

12 

H 

6 

18 

4 

40 

10 

H 

Foregoing  thicknesses  are  of  staves  finished  on  one  side. 
One-sixteenth  inch  must  be  added  for  unfinished  staves. 

Forgoing  maximum  lengths  are  authorixed  to  be  in¬ 
creased  #  percent  or  less,  provided  the  thickness  of  stave 
is  increased  at  least  one-rixteenth  inch  for  each  increase 
of  1  inch  in  length  or  fraction  thereof. 


(2)  Heading  after  planing: 


Capacity  ol 
container, 
not  over 

Maximum  I 

Minimum 

Pieces 

Diameter 

Thkkness 

Width 

Gallons 

Number 

Inehee 

Inch 

Inches 

60 

6 

21 

M 

2H 

30 

6 

18 

H 

2Mi 

16 

6 

14 

Me 

3 

10 

6 

13 

H 

3 

6 

4 

11 

H 

3 
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Hors  1:  BeeauM  of  the  present  emergenej 
imd  until  further  order  of  the  Commission, 
for  barrels  of  not  oVer  60  gallons  capacity, 
mnTiTwnm  number  of  pieces  may  be  7  pro¬ 
vided  they  haTe  a  minimum,  thickness  of  % 
Inch. 

(3)  Hoops,  number  and  size: 


§  78.157-8  Qoeures. 

(a)  To  be  such  as  to  prevent  leakage 
in  transit.  Bungholes  in  staves  must 
be  not  over  2"  diameter. 

§  78.157-9  Lining. 

(a)  To  be  as  prescribed  in  Part  73  of 
this  chapter  or  otherwise  appropriate  for 
the  contents. 

§  78.157—10  Type  test. 

,  (a)  Sample  container  at  least  2  days 
old  shall  not  increase  more  than  10  per¬ 
cent  on  diameter  of  head  when  all  hoops 
above  bilge  are  removed. 

§  78.157—11  Leakage  test. 

(a)  Required  for  each  lined  container; 
by  pressure  at  time  of  sizing  or  air  pres¬ 
sure  of  at  least  5  pounds  per  square  inch; 
leakers  to  be  repaired  and  retested. 

§  78.157-12  Marking. 

(a)  Marking  on  each  container  by  the 
maker.  By  hot  branding  iron  on  head 
as  follows: 

(1)  ICC-IOC.  This  mark  shall  be 
understood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 

(2)  Name  or  ssrmbol  (letters)  of 
maker;  this  must  be  registered  with  the 
Bureau  of  Explosives  and  located  Just 
above,  below,  or  following  the  mark  spec¬ 
ified  in  subparagraph  (1)  of  this  para¬ 
graph. 

(3)  Date  of  manufactmre  (for  example. 
7-50  for  July,  1950)  located  near  the 
maker’s  mark. 

Mon  1:  Because  of  the  present  emergency 
and  \mtll  further  order  of  the  Commission, 
date  of  manufacture  may  be  omitted. 

§  78.157—13  Size  of  markings. 

(a)  Size  of  marking  (minimum) :  %" 
high  for  over  30-gallon  size,  Vz''  for 
others. 

§  78.160  Specification  11  A;  wooden  bar. 
rels  and  kegs  (slack). 

§  78.160—1  Compliance. 

(a)  Required  in  all  details. 


§  78.160-2  Qassification  of  woods. 


(a)  As  follows: 


Oak. 

Beech. 

Maple. 

Kim. 

Red  Oum. 


OaODP A 

Sycamore. 
Hackberry. 
Birch. 
Douglas  flr. 
White  ash. 


Oaoup  B 


Cottonwood.  Pine. 

Basswood.  Chestnut. 

Tupelo  giun.  Willow. 

Non  1:  Because  of  the  present  emergency 
and  until  further  order  of  the  Commission, 
cottonwood  and  poplar  are  authorized  to  be 
Included  In  Group  A  woods. 


§  78.160—3  Staves. 

(a)  Staves  of  Group  A  woods,  No.  1 
grade,  kiln  dried;  of  uniform  thickness, 
well  equalized,  circled,  and  Jointed;  min- 
iminn  thickness  5  staves  to  1%'';  maxi¬ 
mum  width  5 

(b)  To  be  tongued  and  grooved. 


§  78.160—4  Heading. 

(a)  Heading  to  be  No.  1  grade,  kiln 
dried,  uniform  thickness,  turned  true  to 
size,  dressed  on  one  side,  and  Jointed  and 
glu^. 

§  78.1(>0-5  Metal  hoops. 

(a)  Hoops  of  cooperage-grade  hoop 
steel  with  one  edge  beaded  or  rolled. 

§  78.160—6  Wooden  hoops. 

(a)  No.  1  grade  coiled  elm  at  least 
%2"  X  %2"  X  1%'^  ends  Joined  by  1 
staple  and  2  additional  nails  or  staples 
clinched  on  the  inside  or  by  4  nails  or  3 
staples  clinched  on  the  inside. 

§  78.160--7  Parts  and  dimensions. 

(a)  Parts  and  dimensions  as  follows: 


Authorized  net  weight  (pounds) 

Heading 

Staves 

Metal  Loops  * 

Diameter  not  over*  (inch) 

. 

Thickness 
at  least 

Number  of  pieces  not  over 

1 

i 

e 

s 

A 

Width  (inch)  by 
Birmingham  wira 
gauge  (minimum) 

Wood 

group 

A  (inch) 

g 

m 

Head 

•d 

s 

il 

& 

350 

16 

V4 

H 

3 

28Vi 

It 

4x23 

lHx23 

460 

16 

H 

3 

28H 

1 

4x23 

1HX23 

600 

16 

3 

28H 

1 

4x23 

1HX23 

350 

17 

4 

30 

1 

4x23 

1Kx23 

450 

17 

K 

a 

4 

30 

1 

4x23 

lHx23 

600 

17 

4 

30 

1 

4x23 

1HX23 

350 

10 

6 

34 

1 

4x22 

1V4x23 

460 

19 

5 

34 

1 

4z  22 

1MX28 

600 

19 

Q 

6 

34 

1 

4x22 

1V4x23 

350 

21 

Si 

6 

34 

1! 

4x21 

1MX23 

or 

2x22 

lHx23 

450 

>21 

H 

H 

6 

34 

1! 

4x21 

lHx23 

or 

2x22 

1NX23 

600 

•21 

H 

H 

6 

34 

IJ 

4x21 

1Nx28 

or 

2x22 

1Nx23 

>  Head  battens  required;  at  least  Vi"  z  3)i";  ends 
rounded  to  fit  chime;  securely  nailed  to  beads. 

>  Quarter ^boops  not  requii  ed  for  360  pounds  authorized 
net  weight. 

» Tolerance  of  Vi"  authorized. 

*  Wooden  hoops  authorized:  8  for  350  pounds  net;  10 
for  450  pounds  net;  12  for  600  pounds  net. 


S  78.160—8  Head  liners. 

(a)  Required  as  provided  in  8  78.180- 
13. 

§  78.160-9  Marking. 

(a)  Marking  on  each  container  to  be 
applied  by  the  maker  on  top  head  as 
follows: 

(1)  ICC-llA;  followed  by  the  author¬ 
ized  gross  weight  (authorized  net  weight 
plus  tare  weight;  for  example,  ICCT- 
11A475,  etc.).  This  mark  shall  be  un¬ 
derstood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 

(2)  Name  or  symbol  (letters)  of 
maker;  this  must  be  registered  with  the 
Bureau  of  Explosives  and  located  Just 
above,  below,  or  following  the  mark 
specified  in  subparagraph  (1)  of  this 
paragraph. 

§  78.160—10  Size  of  marking.  '' 

(a)  Size  of  marking  (minimum) : 
high  for  head  diameter  over  17"; 
high  for  others. 


§  78.160-11  Heads. 

(a)  To  fit  well  in  croze  and  be  secured 
by  nails  or  staples  at  8"  spacing  through 
hoops  into  heads. 

§  78.160—12  Head  battens  (when  re¬ 
quired  by  §  78.16(>— 7). 

(a)  To  be  fastened  at  each  end  by 
metal  strapping  nailed  over  chime  and 
under  hoops. 

§  78.160—13  Head  liners. 

(a)  To  extend  across  grain,  circle  at 
least  %  of  circumference,  and  be  nailed 
or  stapled  at  5"  Intervals.  Required 
for  containers  with  wooden  hoops  when 
net  weight  of  contents  is  to  exceed  250 
pounds. 


§  78.160—14  Quarter  and  bilge  hoops. 

(a)  To  be  redriven  and  fastened  by  4 
fasteners  for  each  hoop;  puncture 
fastening  at  8"  intervals  authorized  for 
metal  hoops.  , 

§  78.161  Specification  IIB;  wooden  bar¬ 
rels  and  kegS'  (slack). 

§  78.161—1  Compliance. 

(a)  Required  in  all  details. 

§  78.161—2  Qassification  of  woods. 

(a)  As  follows: 


Oak. 

Beecb. 

Maple. 

Elm. 

Red  Gum. 
Sycamore. 

Cottonwood. 
Basswood. 
Tupelo  g^xim. 


Gaoup  A 

Hackberry. 
Birch. 
Douglas  flr. 
White  ash. 

Gboup  B 

Pine. 

Chestnut. 

Willow. 


Note  1:  Because  of  the  present  emergency 
and  until  further  order  of  the  Commission, 
cottonwood  and  popular  are  authorized  to 
be  included  in  Group  A  woods. 


§  78.161—3  Staves. 

(a)  Staves  of  Group  A  woods.  No.  1 
grade,  kiln  dried;  of  uniform  thickness. 
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S  78.161-11  Heads.  §  78.165-3  Nails. 

(a)  Heads  to  fit  well  in  croae  and  be  (a)  Cement  coated,  except  as  other- 
secured  by  nails  or  staples  at  8"  spacing  wise  authorized,  or  screws  of  equal 
through  hoops  into  heads.  efficiency. 

§  78.161—12  Head  battens  (when  re*  §  78.165—4  Elnds,  sides,  tops,  and  bot* 
quired  by  §  78.161—7).  toms. 

(a)  To  be  fastened  at  each  end  by  (a)  Ends,  sides,  tops,  and  bottoms, 

metal  strapping  nailed  over  chime  and  as  follows: 
under  hoops.  (1)  Parts  of  1-piece. 

8  ^2)  Parts  Linderman- joint  glued. 

§78.161  13  Head  hners.  "Parts  tongued,  grooved,  and  glued. 

(a)  To  extend  across  grain,  circle  at  (4)  Parts  butt-joint  glued,  provided 
least  of  circumference,  and  be  nailed  the  joined  surfaces  are  planed  before 
or  stapled  at  5''  intervals.  Required  for  gluing  so  as  to  assure  full  contact 
containers  with  wooden  hoops  when  net  After  immersion  in  water  for  24  hours 
weight  of  contents  is  to  exceed  250  at  70*  F,  the  part  must  not  fail  at  the 
poimds.  joint  when  it  is  broken. 

8  78.161-14  Quarto  and  bUge  hoop..  <l»  Ton^ed,  grooved  and  glued  Joint, 
®  ^  ™  in  uncleated  ends  must  also  be  fastened 

(a)  To  be  redriven  and  fastened  by  4  with  corrugated  fasteners  not  over  8" 
fasteners  for  ea(ffi  hoop;  picture  fw-  apart,  within  3"  of  each  end  of  joint  and 
tenlng  at  8"  Intervals  authorized  for  having  penetration  4/5  thickness  of  end. 
metal  hoops. 

§  78.165  SpecificaUon  14;  wooden  ^  78.165-5  Qeated  ends. 

boxes,  nailed.  -  fa)  Double  cleated,  2  vertical  and  2 

horizontal.  Nails  staggered  at  2"  inter- 
§  78.165-1  tiompliance.  Yals  and  clinched;  cement  coating  not 

(a)  Required  in  all  details.  required. 

§  78.165-2  Lumber.  §  78.165-6  Sides,  tops,  and  bottoms. 

(a)  White  pine  or  wood  of  at  least  fa)  Of  size  to  extend  out  over  cleats, 
equEd  strength,  well  seasoned,  commer-  if  any. 

SJS.Sts"SanoSS”h.Si‘5?S  I-U  .ud  dovcun  cmcrt. 

nailing,  and  other  defects  that  would  fa)  Glued, 
materially  lessen  the  strength.  Grain  o  _  j  j- 

of  wood  in  cleats  must  not  cross  cleat  §  78.165-8  Parts  and  dimensions. 

within  one-half  its  length.  (a)  Parts  and  dimensions  as  follows: 


well  equalized,  circled,  and  jointed; 
minimum  thickness  5  staves  to  1%''; 
maximum  width  Group  B  woods 

authorized  for  24''  or  shorter  staves. 

§  78.161-4  Heading. 

(a)  Heading  to  be  No.  1  grade,  kUn 
dried,  uniform  thickness,  turned  true  to 
size,  dressed  on  one  side,  and  jointed. 

§  78.161—5  Metal  hoops. 

fa)  Hoops  of  cooperage-grade  hoop 
steel  5Vlth  one  edge  beaded  or  rolled. 

§  78.161—6  Wooden  hoops. 

fa)  No.  1  grade  coiled  elm  at  least 
%2"  X  %2"  X  1%";  ends  joined  by  1 
staple  and  2  additional  nails  or  staples 
clinched  on  the  inside  or  by  4  nails  or  3 
staples  clinched  on  the  inside. 

§  78.161—7  Parts  and  dimensions, 

fa)  Parts  and  dimensions  as  follows: 


Heading 


Stares 


Metal  hoops  * 


Width  (Inch)  by 
Birmingham  wira 
gange  (minimom) 


Wood 

group 


Thickness  of  lumber  (minimum) 


Nails  (minimum  size)  * 


Authorized  gross 
weight  (maximum) 
(pounds) 


Tops  and 
bottoms* 


(Heats 


Inehet 


LComer. 
fLock  >. 
iCOTner. 


rounded  to  fit  chime;  securely  nailed  to  heads.  g5 . 

*  Quarter  hoops  not  required  for  350  pounds  authorized 

net  weight.  76 . . 

*  Tolerance  of  H"  authorized. 

« Wooden  hoops  authorized:  8  for  350  pounds  net:  10  76 . 

tor  450  pounds  net;  12  for  600  pounds  not. 

§  78.161-8  Head  liners.  . 

fa)  Required  as  provided  in  S  78.161-  . 

13.  140 . 

g  78.161-9  Marking.  _ 

fa)  Marking  on  each  container  to  be  t  Or  dovetalL 
fknnliMl  hv  thfk  mnlcpr  nn  ton  head  ns  *  Tops  and  bottoms  may  be  made  of  paper  covered  veneer  board  of  good  quality  Douglas  fir,  or  lumber  of  eqnal 

appuea  y  uie  P  quality,  having  minimum  thickness  of  Winch  and  free  from  decay  tObjoctlonablo  knots  that  interfere  w:th  nailing, 

follows:  splits,  gaps,  and  other  defects  that  materially  lessen  the  strength.  Paper  covering  shall  be  at  least  Kraft  untreatra 

(1)  ICC-llB*  followed  by  the  author-  llner-Doard  having  a  basis  weight  of  42  poun<u  per  1,000  square  feet  and  shall  be  secured  to  veneer  core  by  adhesive  in 

wratoVtf  TOch  manner  as  to  form  a  satisfactorily  laminated  board.  Board  ends  must  be  provided  with  such  reinforcement  as 

Ized  gross  weight  f authorized  net  weight  nj^ybjnocossarv  to  provide  strength  for  naUlng.  ,  , 

plus  tare  weight ;  for  example,  ICC—  *  a  s  provided  by  f  78.66  (a)  (l).  Note  1,  of  this  chapter,  boxes,  having  inside  metal  containers  which  are  tightly  ana 

iiTioTn  t  'Thilo  vnorlr  cHoll  iin_  securely  closed,  may  be  equipp^  with  hand  holes  in  each  end  a'hich  must  be  not  more  than  one  inch  by  four  Inches 

Xirso  fU,  ew.f.  1  nis  marx  snau  uu  »nd  centered  laterally  not  nearer  than  IH  Incbes  from  top  edge  of  end  of  box.  ^  ,  . 

derstood  to  certify  that  the  container  4  coated  wire  staples  are  authorized  in  lleu  of  nails  when  us^  for  fastening  tops  to  boxes.  Staples  must  be  of  such 
comnlies  with  all  specification  require-  spaced  and  driven  as  to  provide  closure  ef&dency  equivalent  to  that  in  {1 78.165-11  and  78.165-12. 


NaOed. 


Double. 


[Cleat... 
[Plain... 
iNaU.... 
[Lock  «. 
[Comer. 


'Double. 


[Cleat. 


§  78.165-12  Nails  in  each  nailing  edge 
(minimum  number). 

fa)  At  least  equal  to  length  of  edge  in 
inches  divided  by  2;  when  number  of 
nails  is  at  least  equal  to  length  of  edge 
divided  by  1%,  4d  nails  are  authorized 
where  5d  nails  are  prescribed. 

Exception:  Eight  Inch  spacing  authorized 
for  naUing  tops  and  bottoms  to  sides. 

Non  1:  Because  of  the  present  emergency 
and  untU  further  order  of  the  Commission, 


Tuesday,  December  29,  1964 

the  following  exception  Is  authorised  for 
nailing  tope  to  boxes:  When  7d  and  8d  nails 
gja  requl^  by  I78.16S-8.  6d  nails  are 
•utborlaed  If  number  of  nails  used  Is  at  least 
aqusl  to  length  of  end  edge  divided  by 
length  of  side  edge  divided  by  0. 

§  78.165-13  Marking. 

(a)  Marking  on  each  box  with  letters 
and  figures  at  least  W'  high  In  rectangle 
as  follows: 


ICO-14 


(1)  This  mark  shall  be  understood  to 
certify  that  box  complies  with  all  specifi¬ 
cation  requirements. 

§  78.168  Specification  15A;  wooden 
boxes,  nailed. 

§  78.168-1  G>mpUance. 

(a)  Required  in  all  details. 

§78.168-2  Qosed'  bmc. 

(a)  Parts  and  pieces  to  be  In  close 
contact. 

§  78.168-3  Ends. 

(a)  One-piece,  or  equivalent  (see 
§78.168-5),  or  cleated  as  prescribed; 
joints  tongued,  grooved,  and  glued. 
Style  1  or  style  6  boxes  may  have 
milled  depressions  in  each  end  of  box  for 
hand-holds,  of  not  more  than  %  inch  in 
depth  and  not  exceeding  one-third  of  the 
width  of  the  box,  only  when  ends  are  of 
lumber  at  least  %  inch  in  thickness. 

(b)  As  provided  by  8  73.65  (a)  (1), 
Note  1,  of  this  chapter,  wooden  boxes, 
having  inside  metal  containers  which 
are  tightly  and  securely  closed,  may  be 
equipped  with  hand  holes  in  each  end 
which  must  be  not  more  than  one  inch 
by  four  inches  and  centered  laterally 
not  nearer  than  1%  inches  from  top 
edge  of  end  of  box. 

§  78.168-4  Sides,  top,  and  bottom. 

(a)  Joints  tongued,  grooved,  and 
glued,  or  one-piece  equivalent,  except 
that  boxes  for  shipment  of  high  explo¬ 
sives  may  have  tops  and  bottoms  made  of 
paper-covered  veneer  board  of  good 
quality  Douglas  fir,  or  lumber  of  equal 
quality,  having  minimnru  thickness  of 
^  inch  and  free  from  decay,  objection¬ 
able  knots  that  interfere  with  nailing, 
splits,  gaps,  and  other  defects  that  ma¬ 
terially  lessen  the  strength.  Paper  cover¬ 
ing  shall  be  at  least  kraft  untreated 
linerboard  having  a  basis  weight  of  42 
pounds  per  1,000  square  feet  and  shall  be 
secured  to  veneer  core  by  adhesive  in 
such  manner  as  to  form  a  satisfactorily 
Isminated  board.  Board  ends  must  be 
provided  with  such  reinforcement  sis  may 
be  necessary  to  provide  strength  for  nstil- 
ing,  and  when  used  lumber  thicknesses 
specified  by  8  78.168-12  do  not  apply. 

§  78.168-5  One-piece  equivalents. 

(a)  Parts  sure  considered  equivalent  to 
one-piece  as  follows: 

(1)  Parts  Linderman-joint  glued. 

(2)  Parts  at  lesist  thick,  tongued 
and  grooved  imd  glued,  with  2  or  more 
corrugated  fsisteners  on  esujh  Joint. 


’Openings  for  filling  device  of  Inside  eon- 
wlner  authorized  If  device  Is  properly  pro- 
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(3)  Parts  butt-joint  glued,  provided 
the  joined  surfaces  are  planed  before 
gluing,  so  as  to  assure  full  contact. 
After  immersion  in  water  for  24  hours 
at  70**  F.  the  part  must  not  fail  at  the 
joint  when  it  is  broken. 

(b)  Corrugated  fasteners  (as  pre¬ 
scribed  for  one-piece  equivalents) :  1" 
wide;  penetration  %  thickness  of  part; 
within  3"  of  end  of  joint  and  not  over 
8"  apart;  for  3  or  more,  drive  alternately 
into  opposite  sides  of  part 

§  78.168—6  Gluing  efficiency. 

(a)  Shall  be  determined  for  boxes  for 
gross  weight  of  150  pounds  or  less.  When 
filled  with  sand  and  sawdust  to  marked 
gross  weight,  the  boxes  must  be  able  to 
withstagid  8  drops  of  12",  one  on  each 
corner,  onto  solid  concrete  without  expo¬ 
sure  of  contents. 

§78.168-7  Lumber. 

(a)  To  be  well  seasoned,  commer¬ 
cially  dry,  and  free  from  decay,  loose 
knots  that  would  interfere  with  nailing, 
and  other  defects  that  would  materially 
lessen  the  strength.  Grain  of  wood  in 
cleats  must  not  cross  cleat  within  Yt  its 
length. 

§  78.168-8  Nails. 


top  and  bottom  as  in  Table  lA;  ends  as  in 
Table  5. 

(b)  Glued-lock-comer  boxes  (Style 
6) .  Authorized  gross  weight  not  over  150 
poimds.  Sides  as  in  Table  3;  top  and 
bottom  as  in  Table  lA;  ends  as  in 
Table  3 A.  Or,  sides  as  in  Table  2;  top 
and  bottom  as  in  Table  lA;  end  as  in 
Table  4. 

(c)  Single-cleated  boxes  (Style  4  or 
5).  Authorized  gross  weight  not  over 
200  poimds,  see  Note  2.  Sides  as  in  Table 
1;  top  and  bottom  as  in  Table  lA;  ends 
and  cleats  as  in  Table  3A. 

(d)  Double-cleated  boxes  (Style  2, 2 §4, 
or  3) .  Authorized  gross  weight  not  over 
500  pounds,  see  Note  3.  Sides  as  in 
Table  1;  top  and  bottom  as  in  Table  lA; 
end  and  cleats  as  in  Table  2A.  Or,  sides 
as  in  Table  1;  top  and  bottom  as  in 
Table  lA;  cleats  as  in  Table  3B;  ends  not 
thinner  than  thickest  side  or  top. 

Notx  1:  When  group  2  woods  are  used  the 
gross  weight  may  be  increased  to  110  pounds. 

Notx  2:  When  group  2  woods  are  used  the 
gross  weight  may  be  increased  to  220  poimds. 

Notx  S:  When  group  2  woods  are  used  the 
gross  weight  may  be  increased  to  560  pounds. 

(e)  Tables  are  as  follows  (dimensions 
of  materials  finished  or  resawed) : 


(a)  Cement  coated,  unless  otherwise 
authorized  herein,  of  size  specified  for 
"sinkers”  and  "coolers"  as  generally 
known  to  the  trade. 


§  78.168-9  Grouping  of  principal  woods, 
(a)  Grouping  as  follows: 

Oxoup  1 


White  pine. 
Norway  pine. 
Asi>en  (popple). 
Spruce. 

Western  (yellow) 
pine. 

Cottonwood. 
Balsam  fir. 
Yellow  poplar. 
Cedar. 

Redwood. 

Butternut. 

Cucumber. 


Chestnut. 

Sugar  pine. 
Cypress. 
Basswood. 
WUlow. 

Noble  fir. 

Magnolia. 

Buckeye. 

White  fir. 
Alpine  fir. 
liOdgepole  pine. 
Jack  pine. 

nur  2' 


Southern  yellow  pine.  Douglas  fir. 
Hemlock.  Larch  (tamarack) . 

North  Carolina  pine. 


White  elm. 
Red  gum. 
Sycamore. 
Pumpkin  ash. 


Gboup  8 

Black  gum. 

Black  ash. 

Tupelo. 

Maple — soft  or  silver. 


Hard  maple. 
Beech. 

Oak. 

Hackberry. 


Gboup  4 

Birch. 
Rock  elm. 
Hickory. 
White  ash. 


§  78.168-10  Width  of  pieces, 
(a)  At  least  2^2". 


§  78.168-11  Width  of  cleats. 

(a)  Twice  the  prescribed  thickness 
plus 

§  78.168—12  Thickness  of  lumber. 

(a)  Nailed  boxes  not  cleated  (Style  1) . 
Authorized  gross  weight  not  over  100 
pounds,  see  Note  1.  Sides  as  in  Table  1; 


Tablb  1 


Depth  of  box 
(inches) 

Not 

over 

8" 

Not 

over 

V’ 

Not 

over 

10" 

Not 

over 

12" 

Not 

over 

14" 

Over 

14" 

Authorized 

gross  weight 

Minimum  thickness  of  part 

(pounds) 

JncAet 

Jnchu 

huh 

huh 

huh 

Inch 

16 . 

Ms 

Ms 

Ms 

Ms 

26 . 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

36 . 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

46 . 

»V4z 

‘Ma 

‘Ms 

!£ 

:k: 

66 . 

H 

‘Ma 

‘Ms 

66 . 

H 

H 

‘Ma 

‘Ms 

‘Ms 

‘Ms 

76 . 

Me 

H 

H 

‘Ms 

‘Ms 

‘Ms 

86 . 

Ms 

Ms 

H 

M 

‘Ms 

‘Ms 

100 . 

H 

Ms 

Ms 

H 

M 

‘Ms 

126 . 

Ms 

M 

Ms 

H 

M 

180 . 

H 

Ms 

Ms 

M 

Ms 

H 

178 . 

H 

Me 

M 

M 

Ms 

200 . 

»Ms 

M 

H 

Ms 

M 

Ms 

260 . 

»Miz 

M 

‘Ms 

H 

Ms 

M 

300 . 

>Ms 

‘Me 

M 

‘Ms 

M 

Ms 

360 . 

*Me 

% 

‘Me 

M 

‘Ms 

M 

400 . 

1 

‘Me 

‘Me 

M 

‘Ms 

600 . 

m 

IHs 

1 

‘Ms 

M 

H 

Tabli  1A 


Width  of  box 
(inches) 

Not 

over 

8" 

Not 

over 

0" 

Not 

over 

10" 

Not 

over 

12" 

Not 

over 

14" 

Over 

14" 

Authorized 

gross  weight 
(pounds) 

Minimum  thickness  of  part 

f 

Iruha 

IfUhtt 

huh 

huh 

Inch 

Indt 

16 . 

Ms 

Ms 

Ms 

Ms 

Ms 

Ms 

26.... . 

Me 

Me 

Ms 

Ms 

Me 

Ms 

38 . 

Me 

Ms 

Ms 

Ms 

Ms 

Ms 

46 . 

‘Ms 

‘Ms 

•Ma 

‘Ma 

‘Ma 

‘Ma 

68 . 

M 

‘Ms 

•Ma 

‘Ma 

‘Ma 

‘Ma 

08 . 

H 

M 

•Ma 

‘Ma 

‘Ma 

‘Ma 

76 . 

Ms 

M 

M 

‘Ma 

‘Ma 

‘Ma 

86 . 

Me 

Ms 

M 

M 

‘Ms 

‘Ma 

100 . 

M 

Ms 

Ms 

M 

H 

‘Ma 

128 . 

Ms 

M 

M 

Ms 

H 

M 

160 . 

M 

Ms 

Me 

M 

Ms 

M 

178 . 

H 

H 

Ms 

M 

Ms 

200 . 

‘Ms 

H 

M 

Ms 

M 

Ms 

260 . 

»Ms 

M 

•Me 

M 

Ms 

M 

300 . 

‘Ms 

‘Ms 

M 

‘Ms 

H 

Ms 

360 _ 

•Ms 

1 

M 

•Ms 

IMs 

•Ms 

M 

•Ms 

M 

M 

400 _ 

1 

‘Me 

‘Ms 

‘M 

600 . 

IM 

M 

H 
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Tablb  2A 


Not 

— 

Not 

Not 

Not 

Not 

over 

over 

over 

over 

over 

8" 

V* 

10" 

ir> 

14" 

AotborlMd 
groH  waiAt 
(poandi) 


Mioimam  thldmeai  d  part 


.  iM»  »Hs 

X . 

S::::;:;:;;:::;  g;  p; 

sa::;:;:;:;;;;:;  p 

iSii”:::::;:::  ih*  S*  h 

S;::;::::::::;  id; 

S::::;;:;::::; Ill;  8 


2“ .  I  ‘lie  |4  >«.  ;< 

no .  lUa  1 

MO .  lU  1M«  1  l«,  Ji 

MO .  1H«  m  IH*  .1 

no .  IH  iHc  1 


Tabu  8 


leptta  of  tM 
OndMa) 


Aathoriaed 
froas  weicbt 
(poonda) 


T - 

Not 

Not 

Not 

Not 

Not 

over 

over 

over 

over 

ov^ 

8" 

8" 

10" 

12" 

14" 

'He  ‘He 

54  »He 


‘He  54 
‘He  H 


‘He  ‘He  H 
54  H  ‘He 
5*  ‘He  H 

‘He  H  ‘He 


H  ‘He  H 
‘He  M  ‘H 


S;::;::;;:::::  ig*  !  .‘«i  8,.  p“  ip; 


Not 

Not 

Not 

Not 

Not 

over 

over 

over 

over 

over 

8" 

0" 

10" 

12" 

14" 

*f^i*4*‘  *■**•»  i«K*«  Inch  Iiuk 
iN  iHsI  ‘to  ‘to  ‘to 


Aathoriaed 
groaa  wdght 
(poonda) 


Minimum  tbickneaa  of  part 


to  ‘He 

He  ?He 

M 


I»ekt$  Indu$  Inek«$  lHdu$ 

.  He  He  He  He 

M .  H®  He  He  Ha 

5* .  He  He  He  He 

S::::::::::::::  E*  E*  8:  t} 

M; .  iHe  ‘He  4  «, 

jM . ::  ?H,  iT* 

150 .  >He  H  ‘He  54 


d;  d; 

He  He 


<e  54  54  ‘He  54 

4e  H  ‘He  54  ‘He 

,‘He  54  ‘He  54 

el  ‘He  54  *to 

I  IHe  1  ‘He  54 
0  IHe  IH  IHe 
..  IHe  IH  m  I 


‘He  54  >5i 

IHe  ^IH.  54 

154  1  »5 

IH  IM  1 
.  IH  IH 


Tabu  4 


Minimum  tbickneaa  of  part 

Ineket  Incka  Inehat  Tnchu 
■  He  He  He  He  He  He 

:  d.  d?  d*’  id:  id:  id; 


Bmalleat 
dimenaimi 
of  end 


Aathoriaed 
KToaa  weight 
(poonda) 


Not 

Not 

Not 

Not 

Not 

over 

over 

over 

over 

over 

8" 

0" 

10" 

12" 

14" 

Minimum  tbickneaa  of  part 


/n^  InA  Inch  Inek  Indt  Inch 

Ha  He  Ha  Ha  Ha  Ha 


H  He  Ha  H  54 

‘He  54  54  Ha  H 

54  ‘51e  H  54  Ha 

*|4a  51  ‘He  54  54 

f4  ‘He  H  ‘Hi  H 

‘Ha  54  ‘He  54  ‘Ha 

1  ‘He  ‘Ha  54  ‘Ha 


§  78.168—13  Reduced  thicknesses. 

(a)  Reduction  in  thicknesses  is  au¬ 
thorized  as  in  paragraphs  (a)  to  (d)  of 
this  section  except  that  reduced  thick¬ 
nesses  must  be  not  less  than: 

(1)  Sides,  top,  and  bottom:  Minimum 
for  boxes  up  to  35  pounds  author¬ 
ized  gross  weight  and  above  that 
weight. 

(2)  Ends  or  cleats:  knnimnm 

(b)  Sides  of  one-piece  or  equivalent; 
1254  percent. 

(c)  Any  part  or  cleat  of  Group  3  or  4 
wood:  20  percent. 

(d)  Sides,  top,  and  bottom  when  to 
be  strapped  as  per  §  78.168-19  (b) :  20 
percent  for  1  strap;  35  percent  for  2 
straps. 

COMTBBBION  TABLB 


Specified 

thickness 

(inches) 


Reduced  thickness  corre¬ 
sponding  to  percent  re¬ 
daction 

12H 

20 

35 

H 

H 

H 

to 

H 

H 

He 

to 

H 

He 

He 

H 

54 

‘to 

H> 

He 

H 

He 

8s 

8* 

H 

He 

54 

H 

He 

H 

‘Hs 

H 

H 

‘He 

H 

H 

H 

‘He 

He 

‘H. 

H 

H 

54 

‘He 

H 

‘He 

‘He 

1 

54 

H 

IHs 

‘He 

*to 

IH 

1 

‘He 

IH 

IHe 

H 

§  78.168—14  AsBemblj. 

(a)  By  nailing;  screws,  hinges  and 
hasp,  or  other  de^ce  of  equal  efBciency 
are  authorized;  nails  should  be  driven 
flush. 

§  78.168-15  Nails  and  nailing. 

(a)  Cement  coated  nails  of  size  and 
with  spacing  detailed  in  §9  78.168-16  and 
78.168-17. 

(b)  At  cleated  edges  drive  at  least  40 
percent  of  nails  into  cleats. 
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(c)  Nalls  fastening  cleats  to  be  stag*  §  78.168-16  Nails;  kind  and  dimensions, 

jered  and  clinch  uncoated  nails  (a)  Cement*  coated  of  gauge  and 
authorized.  length  as  for  “sinkers*'  and  “coolers’*  as 

(d)  Nailing  tops  and  bottoms  to  sides  generally  known  to  the  trade;  size*  In 

pe^tted  but  not  required.  “penny**  as  follows: 


Bp«dee  of  wood  holding 


Tbleknsss  of  material  holding  points  of  nails  (inches) 


pomwoiiuuM 

Hot  less 

He 

He 

H 

H 

>Hs 

‘Ms 

‘Meormort 

(}foap  1.— - 

4 

6 

8 

8 

7 

7 

8 

8 

8 

9 

10 

Qroapt — - - 

4 

4 

5 

8 

6 

6 

7 

7 

7 

8 

9 

Oroap  8 - - 

8 

4 

4 

8 

8 

8 

8 

7 

7 

7 

8 

Oroap4 — . 

8 

8 

4 

4 

4 

6 

8 

8 

8 

7 

7 

78.168-17  Nail  spacing.* 
(a)  Nall  spacing  as  follows: 


Nails  (size) 

Maximum  spacing 
when  driven  mto  end 
and  cleats 

Side  grain 

End  grains 

Indut 

Inchei 

Threepenny . 

IH 

1 

Foorpenny . — 

iji 

Fivepenny . . 

Sixpenny . 

2 

Bevenpenny . 

2 

Elghtpenny . 

2H 

Si 

Tenpenny. . 

3 

2H 

§  78.168-18  Marking. 

(a)  Marking  on  each  box  with  letters 
and  figures  at  least  high  in  rectangle 
as  follows: 


(4)  Size  of  flat  straps  must  be  as 
follows: 


(1)  The  stars  must  be  replaced  by  au¬ 
thorized  gross  weight  (for  example.  ICC- 
15A100.  etc.).  This  mark  shall  be  un¬ 
derstood  to  certify  that  box  complies 
with  all  specification  requirements. 

(b)  The  words  “ONE  STRAP’’,  or 
“TWO  STRAPS’’,  etc.,  when  straps  are 
required  (see  S  78.168-13  (d) ) ;  this  to  be 
placed  above  or  below  the  rectangle. 

(c)  Marks  may  also  be  applied  as 
follows: 


Authorited  gron 
weight  (pounds) 


to.. 

100. 

300. 

SOO. 

400. 

800. 


Cross-section  size  when  number  of 
straps  is— 


Inch 


(5)  Wires,  Washburn  and  Moen  gauge, 
authorized  as  follows: 


Authorized  gross 
weight  (pounds) 

Gauge  of  wires  when  number  of 
straps  is— 

1 

3 

3 

80 . 

12 

14 

100 . 

11 

13 

200 . 

9 

11 

12 

800 . 

10 

11 

400  . . 

10 

11 

son  _ 

9 

10 

(4)  Parts  butt-joint  glued,  provided 
the  Joined  surfaces  are  planed  before 
gluing,  so  as  to  assure  full  contact.  After 
immemon  in  water  for  24  hours  at  70*  P. 
the  part  must  not  fail  at  the  joint  when 
it  is  broken. 

(b)  Corrugated  fasteners  (as  pre¬ 
scribed  for  one-piece  equivalents) :  1” 
wide;  penetration  4/5  thickne.ss  of  part; 
within  3”  of  end  of  joint  and  not  over 
8”  apart;  fmr  3  or  more,  drive  alternately 
into  opposite  sides  of  part. 

§  78.169-6  Gluing  efficiency. 

(a)  Shan  be  determined  for  boxes  for 
gross  weight  of  150  pounds  or  less. 
When  ^ed  with  sand  and  sawdust  to 
marked  gross  weight,  the  boxes  must  be 
able  to  withstand  8  drops  of  12”,  one  on 
each  comer,  onto  solid  concrete  without 
exposure  of  contents. 

§  78.169-7  Lumber. 

(a)  To  be  well  seasoned,  commercially 
dry,  and  free  from  decay,  loose  knots, 
knots  that  would  interfere  with  nailing 
and  other  defects  that  would  materially 
lessen  the  strength.  Grain  of  wood  in 
cleats  must  not  cross  cleat  within  ^  its 
length. 

§78.169-8  Niuls. 

(a)  Cement  coated,  unless  otherwise 
authorized  herein,  of  size  specified  for 
“sinkers”  and  “coolers’’  as  generally 
known  to  the  trade. 

§  78.169—9  Grouping  of  principal  woods. 

(a)  Grouping  as  follows: 

Obodp  1 


NO  STRAP  XXX  LBS. 

ONB  STRAP  XXX  LBS. 

TWO  STRAPS  XXX  LBS. 

(1)  The  “X*s”  must  be  replaced  by  au¬ 
thorized  gross  weights  as  authorized  for 
the  strapping  conditions. 

§  78.168-19  Qosing  for  shipment. 

(a)  Box  to  be  securely  closed.  Nails, 
if  used,  to  be  as  prescribed  in  SS  78.168-16 
and  78.168-17. 

(b)  Metal  straps,  as  specified  by  marks 
on  box,  must  encircle  sides,  top,  and  bot¬ 
tom  as  follows: 

(1)  One  nailless  strap:  At  center  of 
-box. 

(2)  Two  or  more  nailless  straps:  Outer 
two  about  %  of  box  length  from  ends  and 
other  equally  spaced  between. 

(3)  Nailed  straps:  At  ends  of  sides, 
top,  and  bottom;  use  same  size  nails  as 
tor  closing  and  space  not  over  twice  as 
iar  apart. 


§  78.169  Specification  15B ;  wooden 
boxes,  nailed. 

§  78.169—1  Compliance. 

(a)  Required  in  all  details. 

§  78.169-2  Qosed  *  box. 

(a)  Parts  and  pieces  to  be  in  close 
contact. 

§  78.169-3  Ends. 

(a)  One-piece,  or  equivalent  see 
(S  78.169-5) ;  or  cleated  as  prescribed 
with  joints  tongued  and  grooved. 

§  .78.169—4  Sides,  top,  and  bottom. 

(a)  Joints  tongued  and  grooved,  or 
one-piece  equivalent. 

§  78.169—5  One-piece  equivalents. 

(a)  Parts  are  considered  equivalent 
to  one-piece  as  follows: 

(1)  Parts  Linderman- joint  glued. 

(2)  Parts  at  least  thick,  tongued 
and  grooved  and  glued,  with  2  or  more 
corrugated  fasteners  on  each  joint. 

(3)  Parts  at  least  W  thick,  tongued 
and  grooved  and  fastened  with  3  or  more 
corrugated  fasteners  on  each  joint. 


To  determine  number  of  nalla,  divide 
length  of  nailing  edge  by  spacing;  fractions 
peater  than  Vi  are  considered  as  whole 

numbers. 


White  pine. 
Norway  pine. 
Aspen  (popple). 
Spruce. 

Western  (yellow) 
pine. 

Cottonwood. 
Balsam  flr. 
Yellow  poplar. 
Chestnut. 

Sugar  pine. 

Cypress. 

Basswood. 


WUlow. 

Noble  fir. 
Magnolia^ 
Buckeye.  * 
White  fir. 
Cedar. 

Redwood. 
Butternut. 
Cucumber. 
Alpine  fir. 
Lodgepole  pine. 
Jack  pine. 


Oboup  2 


Southern  yellow  pine.  Douglas  fir. 
Hemlock.  Larch  (tamarack) . 

North  Carolina  pine. 


White  elm. 
Red  gum. 
Sycamore. 
Pumpkin  ash. 


Gboup  3 

Black  gum. 

Black  ash. 

Tupelo. 

Maple — soft  or  silver. 
Gboup  4 

Birch. 

Rock  elm. 

Hickory. 

White  ash. 


1  Openings  for  filling  device  of  Inside  com- 
talner  authorized  If  device  Is  properly  pro¬ 
tected. 

■  Uncoated  nails  authorized  wher  Increased 
25  percent  in  niunber. 

■Nalls  1-penny  smaller  authorized  when 
spaced  as  for  2-penny  smaller.  Nalls  2-penny 
smaUer  authorized,  but  not  less  than  3-penny, 
when  thickness  of  matwlal  nailed  through 
does  not  exceed  Vi  of  thickness  of  material 
holding  points  of  nails. 


Hard  maple. 

Beech. 

Oak. 

Hackberry. 

§  78.169—10  Width  of  pieces. 

(a)  At  least  2y2”. 

§  78.169—11  Width  of  cleats. 

(a)  Twice  the  prescribed  thickness 
plus 

§  78.169—12  Thickness  of  lumber. 

(a)  Nailed  boxes  not  cleated  (Style  1) . 
Authorized  gross  weight  not  over  100 
pounds,  see  Note  1.  Sides  as  in  Table  1 ; 
top  and  bottom  as  in  Table  lA;  ends  as 
in  Table  5. 

(b)  Glued-lock-comer  boxes  (Style 
6):  Authorized  gross  weight  not  over 
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160  pounds.  Bides  as  in  Table  3;  top  and  [ 
bottom  as  in  Table  lA;  ends  as  in  Table 
3A.  Or.  sides  as  in  Table  2;  top  and  bot¬ 
tom  as  in  Table  lA;  ends  as  in  Table  4. 

(c)  Single-cleated  boxes  (Style- 4  or 
5) :  Authorized  gross  weight  not  over  200 
poimds.  see  Note  2.  l^des  as  in  Table 
1 ;  top  and  bottom  as  in  Table  lA;  ends 
and  cleats  as  in  Table  8A. 

(d)  Double-cleated  boxes  (Style  2, 2^. 
or  3) :  Authorized  gross  weight  not  over 
500  pounds,  see  Note  3.  Sides  as  in  Table 
1:  top  and  bottom  as  in  Table  lA;  end 
and  cleats  as  in  Table  2A.  Or,  sides  as 
in  Table  1;  top  and  bottom  as  in  Table 
lA;  cleats  as  in  T&ble  3B;  ends  not 
thinner  than  thickest  side  or  top. 

Mora  1:  When  group  9  woods  are  used  the 
gross  weight  may  be  Increased  to  110  poxmds. 

Nor  9:  When  groiQ>  9  woods  are  used  the. 

.  gross  weight  may  be  increased  to  320  pounds. 

Nor  S:  When  group  3  woods  are  used  the 
gross  weight  may  be  increased  to  660  pounds. 

(e)  Tables  are  as  follows  (dimensions 
of  materials  finished  or  resawed) . 


Not 

Not 

Not 

Not 

Not 

over 

over 

over 

over 

over 

8" 

8" 

10" 

12" 

14" 

Not 

Not 

Not 

Not 

over 

over 

over 

over 

0" 

10" 

12" 

14" 

tSKoSJjSS  Minimum  thickness  of  part 


Antborized 
sron  wei^t 


Minimum  thickness  of  pert 


JiiohM  /neket  /scfeet  /ndkes 


H 


H 

‘Me 

8* 

'8. 

‘Me 

‘Me 

M 

M 

‘Me 

H 

•Me 

‘Me 

M 

^s 

1 

‘Me 

M 

IMe 

1 

‘Me 

IM 

IMe 

1 

Not 

Not 

Not 

Not 

over 

over 

over 

over 

0" 

10" 

12" 

14" 

Smallest  di- 

Not 

Not 

Not 

Not 

Not 

mension 

over 

over 

over 

over 

over 

ol  end 

8" 

0" 

10" 

12" 

14" 

Anthorifed 
KTOSi  weight 
(poundv 


Minimum  thickness  of  part 


AuthcHlied 
gross  weight 
(pounds) 


Minimum  thickness  of  part 


' 

Inekt* 

Inches 

Inch 

16 . 

Me 

Me 

Me 

26 . 

Me 

Me 

Me 

86 . 

Me 

Me 

Me 

46 . 

‘Ms 

‘Mj 

‘Ms 

66 . 

‘Mj 

‘Ma 

66 . 

M 

M 

‘Ms 

76 . 

H 

H 

86 . 

Me 

Me 

M 

100 . : . 

M 

S* 

Me 

126 . 

Me 

H 

M 

160 . 

H 

Me 

Me 

176 . 

M 

M 

?<• 

200 . 

‘Me 

H 

M 

260 . 

M 

‘Me 

300 . 

‘Me 

‘Me 

M 

860 . 

‘Me 

M 

‘Me 

400 . 

1 

‘Me 

M 

600 . 

IM 

IMe 

1 

Width  of  box 
(Inchee) 


Authorised 
gross  weight 
(pounds) 


Inch  huh 

Ht  Me 

Me  Me 
Me  Me 

>)i3  >Ms 
>H3 

>Hs 

H  ‘He 
H  H 
Me  H 

Me  H 
H  Me 
>Me  M 
M  »Ha 
M  M 


Not  Not  Not  Not  Not 

over  over  over  over  over 

8"  9"  10"  12"  li"  ** 


Minimum  thickness  of  part 


/nckesl  Tndui>  fnrtes 


16 .  ‘Ms  ‘H*  ‘Ms 

26 _  Me  Me  Me  Me 


M  M 
Me  M 


126 .  ‘He  H 

160 .  H  ‘M 

176 .  »Me  M 

200 .  M  'M 

260 .  1  ‘M 

800 .  IMe  1 

360 .  IM  IMe 

400 .  IMe  IM 

600 . 


Me 

M 

Me 

M 

Me 

M 

•Me 

M 

Me 

‘Me 

‘Me 

M 

H 

•Me 

M 

‘Me 

M 

‘Me 

M 

»Ms 

1 

‘Me 

M 

IMe 

1 

‘Me 

IM 

IMe 

1 

Not 

Not 

Not 

Not 

over 

over 

over 

over 

0" 

10" 

12" 

14" 

Authorised  gross 
weight  (poimdB) 


Minimum  thickness  of  part 


Hdunhukanhuka  Ineke$ 
‘Ms  ‘Ms  ‘Ms  ‘Ms 


*6 .  Me  Me  Me  Me 

86 .  Me  Me  Me  Me 

46 .  M  M  Me  Me 

66 .  Me  M  M  Me 

66.....^, .  M.  Me  Me  M 

76 .  M  H  Me  M 

88  iM.  iWe  H  M- 

‘He  ‘Me 


>  ‘Me  M 
‘Me  M 
1  ‘Me 


M  ‘Me 
‘Me  M 
M  ‘Me 
‘Me  M 


IMe 

1 

‘Me 

IMe 

IM 

IMe 

IMe 

IM 

IM 

IM 

Inchet  IndUi 
‘Mj  ‘Hj 
Me  Ml 
Me  Ml 
Me  Ml 
Me  Ml 
Me  Ml 

M  M 

ti*  ^ 

H  Ml 
‘He  H 

‘H* 

‘Mi 
M  »M, 
‘He  M 

IM  1 
IM  IM 


Not 

Not 

Not 

Not 

over 

over 

over 

over 

9" 

10" 

12" 

14" 

Authorised  gross 
sreight  (pounds) 


Minimum  thickness  of  part 


Inch  Inch 
‘Ms  ‘Ms 


16 . 

IndUi 

Me 

Ineha 

Me 

Inekei 

Me 

Ineha 

Me 

Ineha 
Me  i 

26 . 

Me 

Me 

Me 

Me 

Me  1 

86 . 

Me 

Me 

Me 

Me 

Me 

46 . 

M 

M 

Me 

Me 

Me  ; 

66 . 

Me 

M 

M 

Me 

Me  ! 

66 . 

Me 

Me 

Me 

M 

Me  1 

76 . 

M 

M 

Me 

M 

M  i 

86 . 

‘Me 

‘Me 

M 

Me 

M  : 

100 . 

M 

‘Me 

‘Me 

M 

Me  ; 

126 . 

‘Me 

M 

H 

‘Me 

M  j 

160 . 

‘Me 

M 

‘Me 

M 

‘He 

176 . 

1 

‘Me 

M 

‘Me 

H 

200 . 

IMe 

1 

‘Me 

M 

‘Mai 

260 . 

IM 

IMe 

1 

‘Me 

M 

300 . 

IMe 

IMe 

IM 

IMe 

‘He 

360 . 

IMe 

IM 

IM 

1 

400 . 

IM 

IM 

600 . 

IM 

Not 

Not 

Not 

Not 

over 

over 

over 

over 

9" 

10" 

12" 

14" 

Authorized  gross 
weight  (pounds) 


Minimum  thickness  of  part 


Inch 

Inch 

Inch 

Inch 

Inch 

Inch 

Me 

Me 

Me 

Me 

Me 

Me 

Me 

Me 

Me 

Me 

Me 

M 

M 

Me 

Me 

Me 

Me 

Me 

Me 

M 

M 

Me 

Me 

'M 

Me 

Me 

M 

M 

Me 

‘Me 

M 

H 

Me 

H 

H 

M 

‘Me 

H 

H 

Me 

H 

*Ms 

H 

‘Me 

H 

M 

Me 

M 

‘Me 

H 

‘Me 

H 

Me 

‘Me 

M 

‘Me 

‘He 

H 

1 

‘Me 

‘Me 

M 

‘Me 

•He 
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§78.169-13  Reduced  thicktieM* 

(a)  Reduction  in  thicknesses  Is  au¬ 
thorized  as  in  paragraphs  (a)  to  (d)  of 
this  section  except  that  reduced  thick¬ 
nesses  must  be  not  less, than: 

(1)  Sides,  top,  and  bottom:  Mini- 
mum  ^or  boxes  up  to  35  pounds 
authorized  gross  weight  and  above 
that  weight. 

(2)  Ends  or  cleats:  Minimmn 

(b)  Sides  of  .one-piece  or  equivalent: 
12^  percent. 

(c)  Any  part  or  cleat  of  Group  3  or  4 
wood;  20  percent. 

(d)  Sides,  top,  and  bottom  when  to  be 
strapped  as  per  §  78.160-19  (b) :  20  per¬ 
cent  for  1  strap;  35  percent  for  2  straps. 

COWTIBSIOII  Tablb 


Specified 

thickness 

(inches) 


Redaoed  thickness  com* 
spending  to  percent  re¬ 
daction 


Speeiee  of  wood  holdlnt 
points  of  neili 


Thkteess  of  mstwial  holding  points  of  nails  (inches) 


Qroapl. 

Oroapa. 

(htmpS. 

droops. 


Hot  1ms 

H 

H 

H  •Ml 

4 

8 

8 

6 

7 

7 

8  8 

8 

9 

4 

4 

8 

8 

6 

« 

7  7 

7 

8 

% 

4 

4 

8 

6 

e 

6  7 

7 

7 

8 

8 

4 

4 

4 

8 

8  6 

0 

7 

§  78.169—17  Nail  spacing.' 

(a)  Nall  spacing  as  follows: 


Nails  (size) 

Maximum  spacing 
when  driven  into  end 
and  deals 

Side  grain 

End  grains 

ThrMtpenny _  . 

Inche$ 

Inches 

1 

VniirpAnny _  _  _  _ 

Fivepenny _  _ _ 

In 

Sixpenny  r _ 

2 

In 

SATen  penny _  _ _ 

2 

Fightpenny _  _  __  .. 

2VS 

2H 

Ntaepenny _ .......... 

Tenpenny . 

3 

§2 

§  78.169-14  Assembly. 

(a)  By  nailing;  screws,  hinges  and 
hasp,  or  other  device  of  equal  efficiency 
are  authorized;  nails  should  be  driven 
flush. 

§  78.169—15  Nails  and  nailing. 

(a)  Cement  coated  nails  of  size  and 
with  spacing  detailed  in  9S  78.160-16  and 
78.169-17. 

(b)  At  cleated  edges  drive  at  least  40 
percent  of  nails  into  cleats. 

(c)  Nails  fastening  cleats  to  be  stag¬ 
gered  and  clinch  uncoated  nails 
authorized. 

(d)  Nailing  tops  and  bottoms  to  sides 
permitted  but  not  required. 

§  78.169—16  Nails;  kind  and  dimensions. 

_(a)  Cement'  coated  of  gauge  and 
length  as  for  “sinkers”  and  “coolers”  as 
generally  known  to  the  trade;  size  •  in 
"penny”  as  follows: 

1  Uncoated  nails  authorized  when  Increased 
25  percent  In  number. 

•Nalls  1 -penny  smaller  authorized  when 
spaced  as  for  2-penny  smaller.  Nalls  2-penny 
smaller  authorized,  but  not  less  than 
3-penny,  when  thlckn^  of  material  naUed 
MUt>ugh  does  not  exceed  %  of  thickness  ot 
naaterlal  holding  points  of  nails. 


§  78.169-18  Marking. 

(a)  Marking  on  each  box  with  letters 
and  figures  at  least  W  high  in  rectangle 
as  follows: 

IOO-16B*** 


(1)  The  stars  must  be  replaced  by  au¬ 
thorized  gross  weight  (for  example, 
ICC-15B125,  etc.).  This  mark  shall  be 
understood  to  certify  that  box  complies 
vfith  all  specification  requirements. 

(b)  The  words  “ONE  STRAP”,  or 
“TWO  STRAPS”,  etc.,  when  straps  are 
required  (see  3  78.169-13  (d) ) ;  this  to  be 
placed  above  or  below  the  rectangle. 

(c)  Marks  may  also  be  applied  as 
follows: 


(3)  Nailed  straps:  At  ends  of  sides, 
top,  and  bottom;  use  same  size  nails  as 
for  closing  and  space  not  over  twice  as 
far  apart. 

(4)  Size  of  fiat  straps  must  be  as 
follows: 


Authorized  groes 
weight  (poonds) 


Cross-section  size  when  number  of 
straps  is— 


80 .  Hx  0.020 

100 .  HxO.020 

300 .  0.023 

300 . 

400 . 

800 . 


(5)  Wires,  Washburn  and  Moen 
gauge,  authorized  as  follows: 


Authorized  gross 
weight  (pounds) 


Gauge  of  wires  when  number  of 
straps  is— 


1 

2 

12 

14 

11 

12 

9 

U 

10 

10 

. 

0 

NO  STRAP  XXX  LBS. 

ONE  STRAP  XXX  IBS. 

TWO  STRAPS  XXX  IBS. 

(1)  The  “X*s”  must  be  replaced  by  au¬ 
thorized  gross  weights  as  authorized  for 
the  strapping  conditions. 

§  78.169—19  Closing  for  shipment. 

(a)  Box  to  be  securely  closed.  Nails, 
if  used,  to  be  as  prescribed  in  §S  78.169-16 
and  78.169-17. 

(b)  Metal  straps,  as  specified  by  marks 
on  box,  must  encircle  sides,  top,  and  bot¬ 
tom  as  follows: 

(1)  One  nailless  strap:  At  center  of 
box. 

(2)  Two  or  more  nailless  straps:  Outer 
two  about  Vt  of  box  length  from  ends 
and  other  equally  spaced  between. 

•To  determine  number  of  nails,  divide 
length  of  nailing  edge  by  spacing;  fractions 
greater  than  V&  are  considered  as  whole 
niunbers. 


§  78.170  Specification  15C;  wooden 
boxes,  nailed. 

§  78.170—1  Compliance. 

(a)  Required  in  all  details. 

§78.170-2  Qosed*  box. 

(a)  Parts  and  pieces  to  be  in  close 
contact. 

§  78.170-3  Ends. 

(a)  One-piece,  or  equivalent  (see 
§  78.170-4) ;  or  cleated  as  prescribed. 

§  78.170-4  One-piece  equivalents. 

(a)  Parts  are  considered  equivalent  to 
one-piece  as  follows: 

(1)  Parts  Linderman-joint  glued. 

(2)  Parts  at  least  W  thick,  tongued 
and  grooved  and  glued,  with  2  or  more 
corrugated  fasteners  on  each  joint. 

(3)  Parts  at  least  W  thick  fastened 
with  3  or  more  corrugated  fasteners  on 
each  joint. 

(4)  Parts  butt-joint  glued,  provided 
the  joined  surfaces  are  planed  before 
gluing,  so  as  to  assure  full  contact.  After 
immersion  in  water  for  24  hours  at  70*  F. 
the  part  must  not  fail  at  the  joint  when 
it  is  broken. 

•  Openings  for  filling  device  of  Inside  con¬ 
tainer  authorized  If  device  is  properly 
protected. 
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bottom  as  In  Table  lA;  ends  as  In  Table 
SA.  Or.  sides  as  in  Table  2;  top  and 
bottom  as  in  Table  lA;  ends  as  inTable  4. 

,  (c)  Single-cleated  boxes  (Style  4  or 
5);  Authorised  gross  wei^  not  over 
200  pounds,  see  Note  2.  Sides  as  in  Table 
1;  top  and  bottom  as  in  Table  lA;  ends 
and  cleats  as  in  Table  3A. 

(d>  Double-cleated  boxes  (Style  2. 
2V&.  or  3) ;  Authorised  gross  weight  not 
over  500  pounds,  see  Note  3.  Sides  as  in 
Table  1;  top  and  bottom  as  in  Table  lA; 
end  and  cleats  as  in  Table  2A.  Or.  sides 
as  in  Table  1 ;  top  and  bottom  as  in  Table 
lA;  cleats  as  in  Table  3B:  ends  not  thin¬ 
ner  than  thickest  side  or  top. 

Notb  1:  When  group  2  woods  are  used 
the  gross  weight  may  be  Increased  to  110 
pounds. 

Nots  3:  When  group  2  woods  are  used 
the  gross  weight  may  be  Increased  to  220 
pounds. 

Nora  8:  When  group  2  woods  are  used 
the  gross  weight  may  be  Increased  to  560 
pounds. 

(e)  Tables  are  as  follows  (dimensions 
of  materials  finished  or  resawed) : 

Tabls  1 


(b)  Corrugated  fasteners  (as  pre¬ 
scribed  for  cne-pieee  equivalents):  1'* 
wide;  penetration  %  thickness  of  part; 
within  3"  of  end  of  joint  and  not  over  8'* 
apart;  for  3  or  more,  drive  alternately 
into  opposite  sides  of  part 

§  78.170-5  doing  efficiency. 

(a)  Shall  be  determined  for  boxes  for 
gross  weight  of  150  pounds  or  less.  When 
filled  with  sand  and  sawdust  to  maiiced 
gross  weight,  the  boxes  must  be  able  to 
withstand  8  drops  of  12".  one  on  each 
comer,  onto  solid  concrete  without  ex¬ 
posure  of  contents. 

g  78.17(M>  Liunber. 

(a)  To  be  well  seasoned,  commercially 
dry,  and  free  from  decay,  loose  knots 
that  would  Interfere  with  nailing,  and 
other  defects  that  would  materially 
lessen  the  strength.  Grain  of  wood  in 
cleats  must  not  cross  deat  within  its 
length. 

g  78.170-7  NaUs. 

(a)  Cement  coated,  unless  otherwise 
authorized  herein,  of  size  specified  for 
**sinkers"  and  ‘'coolers*'  as  generally 
known  to  the  trade. 

g  78.170-8  Grouping  of  principal  woods, 

(a)  Grouping  as  follows: 

Qboup  1 

White  pine.  Willow. 

Norway  pine.  Noble  Hr. 

Aspen  (popple).  Magnolia. 

^ruce  Buckeye. 

Western  (yellow)  White  Hr. 

pine.  Cedar. 

Cottonwood.  Redwood. 

Balsam  Hr.  Butternut. 

Yellow  poplar.  Cucumber. 

Chestnut.  Alpine  fir. 

Sugar  pine.  Lodgepole  pine. 

Cypress.  Jack  pine. 

Bwwood. 

Oaouv  2 

Southern  yellow  pine.  Douglas  fir. 

Hemlock.  Larch  (tamarack). 

North  Carolina  pine. 

Qboup  8 

White  elm.  Black  gum. 

Red  gum.  Black  ash. 

Sycamore.  Tupelo. 

Pumpkin  ash.  Maple— soft  or  silver. 

Qboup  4 

Hard  maple.  Birch. 

Beech.  Bock  elm. 

Oak.  '  Hickory. 

Hackberry.  White  ash. 

g  78.170—9  Width  of  pieces. 

(a)  At  least  2^". 

g  78.170-10  Width  of  cleats. 

(a)  Twice  the  prescribed  thickness 
plus 

g  78.170—11  Thickness  of  lumber. 

(a)  Nailed  boxes  not  cleated  (Style 
1) :  Authorized  gross  weight  not  over  100 
pounds,  see  Note  1.  Sides  as  in  Table  1; 
top  and  bottom  as  in  Table  lA;  ends  as 
in  Table  5. 

(b)  Glued-lock-comer  boxes  (Style 
6):  Authorized  gross  weight  not  over 
150  pounds.  Sides  as  in  Table  3 ;  top  and 


Anthoriaad 
grow  weiRbt 
(poondi) 


Mlnlinam  thleknen  of  part 


Tablb  3A 


Smaneet 
dimensioa 
of  end 


Aothoriaed 
gross  weigbt 
(pounds) 


Mlnlmnm  thickness  of  part 


Antboriaed 
gfoss  weigbt 
(pounds) 


Minimum  tbickness  of  pert 


/ndiet 


fhdtcs  ItuAet 
>Hs  >Ht 


inete* 


Tablb  3 


Taplb  lA 


Width  of  box 
(incbes) 


ith  of  box 
Incbes) 


Authorized 
gross  weigta 


Autboriced 
gross  weigbt 
(pounds) 


Minimum  thickness  part 


MlnimniTi  thickness  of  part 


/ticket 


/ticket 


/ticket 


Aicket 

Ht 


Not 

Not 

Not 

Not 

Not 

over 

over 

over 

over 

over 

8" 

9" 

10" 

12" 

14" 

Not 

Not 

Not 

Not 

Not 

over 

over 

over 

over 

over 

8" 

0" 

10" 

U" 

14" 

Not 

Not 

Not 

Not 

Not 

over 

over 

over 

over 

over 

8" 

0" 

10" 

12" 

14" 

Not 

Not 

Not 

Not 

over 

over 

over 

over 

0" 

10" 

U" 

14" 

Not 

Not 

Not 

Not 

Not 

over 

over 

over 

over 

ov« 

8" 

9" 

10" 

12" 

14" 
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TablsSA 


Smallest 

dimension 

1  of  end 

Not 

over 

8" 

N(rt 

OTsr 

V’ 

Not 

over 

10" 

Not 

over 

12" 

Not 

over 

14" 

Over 

14" 

Antborised 
poss  weight 
(pounds) 

Minimum  thickness  of  part 

If  . — 

Indu$ 

>Vit 

indies 

>Hs 

Inehe$ 

^Hs 

indies 

Aiehes 

*Hs 

inebes 

‘Ms 

^  . - 

Hs 

Ms 

Ms 

Hr 

. 

He 

Ms 

Ms 

Hr 

Ms 

Hr 

4f  . 

Ht 

Ms 

Ms 

Hr 

ff  _ 

Ms 

g 

Ms 

Ms 

M . - 

Ms 

Ms 

Ms 

M 

Ms 

7f  . . . 

H 

H 

Ms 

H 

H 

M 

r* 

iff  . . ... 

>Hs 

>Ms 

H 

Ms 

ion . . 

M 

^Hs 

>Ms 

H 

Ms 

c 

Jiis . 

*Ms 

H 

M 

>Hs 

M 

Hr 

lan. . . 

>Ms 

*Ms 

M 

‘Ms 

n* . 

1 

»Ms 

»Ms 

M 

‘Ms 

300 . 

!»• 

1 

IHs 

»Ms 

1 

M 

‘Ms 

*Ms 

Mi 

% 

. 

100 . 

IMs 

Iffs 

IH 

IMs 

‘Ms 

M 

IMs 

m 

1 

‘Ms 

. 

lo . 

Th 

IM 

1 

fOO  _ 

IM 

IM 

Tablb  SB 

Smallest  dl> 
mension  of 
end 

Not 

over 

8" 

Not 

over 

V' 

Not 

over 

10" 

Not 

over 

12" 

Not 

ovw 

14" 

Over 

14" 

Authoritad 
ptM  weight 
(poonds) 


Minlmnm  thickness  of  port 


\ 

Mdies 

indUs 

indies 

hidiei 

ihdks 

Ineht$ 

16- . 

Hr 

Ms 

Ms 

Hr 

Me 

Me 

36 . 

M* 

Ms 

Hr 

Hr 

U . 

Ms 

Ms 

Ms 

H* 

Hr 

M* 

46 . 

M 

Ms 

Ms 

Hr 

66 . 

Ms 

M 

Ms 

Ms 

Fe 

66 . 

Ms 

Hr 

Ms 

M 

Ms 

76 . 

H 

M 

Ms 

M 

Ms 

U . 

‘Ms 

‘Ms 

H 

Ms 

too . 

M 

‘Ms 

‘Ms 

H 

Hr 

136 . 

‘Ms 

M 

M 

‘Ms 

H 

Hr 

160 . 

‘Ms 

M 

‘Ms 

M 

‘Ms 

It 

176 . 

1 

‘Ms 

M 

‘Ms 

M 

‘Ms 

300 . 

IMs 

1 

‘Ms 

M 

>Hs 

‘Ms 

360 . 

IMs 

1 

‘Ms 

>Ha 

100 . 

IMs 

IMs 

1V4 

IMs 

‘Ms 

M 

Iffl  .. 

IMs 

IM 

IH 

1 

‘Ms 

400 _ 

IM 

IH 

1 

600 . 

IM 

IH 

Tabu  4 


Tabu  4~OontIna^  Convbbsion  Tablb 


BmaUeat 

Not 

Not 

Not 

Not 

Not 

Over 

14" 

dimension 

over 

over 

over 

over 

over 

of  end 

8" 

0" 

10" 

12" 

14" 

Authorized 

groM  weight 
(pounds) 

Minimum  thickness  of  part 

Inehet 

huku 

indies 

inebes 

inebes 

inebes 

lOD _ 

M 

‘Ms 

H 

‘Ms 

M 

H 

‘Ms 

n* 

‘Ms 

IM  _ 

‘Ms 

1 

^s 

ISO _ 

‘Ms 

H 

‘Ms 

Tabu  6 


Smallest 
dimoision 
of  end 

Not 

over 

8" 

Not 

over 

8" 

Not 

over 

10" 

Not 

over 

12" 

Not 

over 

14" 

Over 

14" 

Authorised 
gross  weight 
(pounds) 

Minimum  thickness  of  part 

16. . 

Inch 

Inch 

M 

ineb 

Inch 

H 

E9I 

ineb 

M  _ 

s 

U  _ 

S 

8* 

S'* 

Q 

c 

Q 

g 

46 _ 

‘Ms 

H 

s 

c 

66  _ 

Ms 

H 

66 _ 

S'* 

‘Ms 

M 

c 

Hr 

76 _ 

H 

‘Ms 

‘Ms 

M 

M 

Hr 

66 _ 

1 

S'* 

‘Ms 

M 

100 _ 

‘Ms 

‘Ms 

§  78.170—12  Reduced  thicknesses. 

(a)  Reduction  in  thickness  Is  author¬ 
ized  as  In  paragraphs  (a)  to  (d)  of  this 
section  except  that  reduced  thicknesses 
must  be  not  less  than: 

(1)  Sides,  top,  and  bottom:  Minimum 
Yi'*  for  boxes  up  to  150  pounds  author¬ 
ized  gross  weight  and  above  that 
weight. 

(2)  Ends  or  cleats:  Minimum 

(b)  Sides  of  one-piece  or  equivalent: 
12%  percent 

(c)  Any  part  or  cleat  of  Group  3  or  4 
wood:  20  percent. 

(d)  Sides,  top,  and  bottom  when  to  be 
strapped  as  per  S  78.170-18 (b) :  20  per¬ 
cent  for  1  strap;  35  percent  for  2  straps. 


Spedfled 

thickness 

(inches) 

Reduced  thickness  corre¬ 
sponding  to  percent  re¬ 
duction 

12M 

20 

1 

36 

Ms 

M 

H 

H 

Ms 

Ms 

H 

H 

‘Hs 

Ms 

Ms 

H 

M 

Ms 

Ms 

H 

Ms 

M 

‘Hs 

Ms 

H 

Ms 

M 

Ms 

Ms 

M 

Ms 

M 

M 

Me 

H 

Ms 

‘Ms 

M 

Ms 

Ms 

H 

M 

H 

H 

*Ma 

‘Ms 

M 

H 

‘Ms 

‘Ms 

M 

H 

H 

M 

‘Ms 

Ms 

‘Ms 

‘Ms 

M 

M 

1 

H 

‘Ms 

M 

IMs 

‘Ms 

H 

‘Ms 

IH 

1 

H 

M 

IMs 

IMs 

‘Ms 

>Ms 

IM 

IH 

1 

‘Ms 

IMs 

IH 

IMs 

H 

§78.170-13  Assembly. 

(a)  By  nailing;  screws,  hinges  and 
hasp,  or  other  device  of  equal  efficiency 
are  authorized;  nails  should  be  driven 
flush. 

§  78.170—14  Nails  and  nailing. 

(a)  Cement  coated  nails  of  size  and 
with  spacing  detailed  in  5§  78.170-15  and 
78.170-16. 

(b)  At  cleated  edges  drive  at  least  40 
percent  of  nails  into  cleats. 

(c)  Nails  fastening  cleats  to  be  stag¬ 
gered  and  clinch  uncoated  nails 
authorized. 

(d)  Nailing  tops  and  bottoms  to  sides 
permitted  but  not  required. 

§  78.170—15  Nails;  kind  and  dimensions. 

(a)  Cement'  coated  of  gauge  and 
length  as  for  “sinkers”  and  “coolers”  as 
generally  known  to  the  trade;  size*  in 
“penny”  as  follows: 


Tbictoess  of  material  holding  points  of  nails  (inches) 


points  of  nails 

M  or  less 

Ms 

H 

Ms 

M 

‘Ms 

M 

»Ma 

‘Ms 

H 

‘Ms  or  mm 

Qroup  1. . 

4 

6 

6 

6 

7 

7 

8 

8 

8 

0 

10 

Group  2 . . . 

4 

4 

6 

6 

0 

6 

7 

7 

7 

8 

0 

Group  8 . 

3 

4 

4 

6 

6 

6 

6 

7 

7 

7 

8 

Group  4. . . 

3 

3 

4 

4 

4 

« 

6 

6 

* 

7 

7 

1  XTncoated  nails  authorized  when  increased  26  percent  In  number. 

*  Nalls  l-penny  smaller  authorized  when  spaced  as  for  Z-penny  smaller.  Nalls  Z-peimy 
smaller  authorized,  but  not  lees  than  8-penny,  when  thickness  of  material  naUed  through 
does  not  exceed  ^  of  thickness  of  material  holding  points  of  nails. 
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78.170-16  NaU  spacing.* 

(a)  Nall  spacing  as  follows: 


(5)  Wires,  Washburn  and  Moen  gauge, 
authorized  as  follows: 


NaOt  dtu) 

Msxlmnm  ■pseinx 
wImd  driven  taito  end 
ind  deals 

Side  grain 

End  grains 

ThrMpftnny _  _  _  _ . .  .  . 

huket 

VA 

Ifi 

2 

Isekes 

1 

Fourr^ny _  _  ..  ..  . 

IH 

IH 

m 

2 

Flv«p<«nny__  _  _ 

Sixpenny  _  _ _  .. 

Bevenpuiny  _  _ 

2M 

Kil^htpenny, _ _  _ 

W 

2H 

Nlnepenny„.. _ _  .. 

2H 

3 

3H 

T«np«nny_  .  . 

2H 

§  78.170-17  Marking. 

(a)  Marking  on  each  box  with  letters 
and  figures  at  least  high  in  rectangle 
as  follows: 


(1)  The  stars  must  be  replaced  by  au¬ 
thorized  gross  weight  (for  example,  ICC- 
15C100.  etc.) .  This  mark  shall  be  imder- 
stood  to  certify  that  box  complies  with 
all  specification  requirements. 

(b)  The  words  “ONE  STRAP”,  or 
“TWO  STRAPS”,  etc.,  when  straps  are 
required  (see  S  78.170-12  (d) ;  this  to  be 
placed  above  or  below  the  rectangle. 

(c)  Marks  may  also  be  applied  as 
foUows: 


NO  STRAP  XXX  LBS. 

ONE  STRAP  XXX  LBS. 

TWO  STRAPS  XXX  LBS. 

(1)*  The  “X’s”  must  be  replaced  by 
authorized  gross  weights  as  authorized 
for  the  strapping  conditions. 

§  78.170—18  Closing  for  shipment. 

(a)  Box  to  be  securely  closed.  Nails,  if 
used,  to  be  as  prescribed  in  88  78.170-15 
and  78.170-16. 

(b)  Metal  straps,  as  specified  by  marks 
on  box,  must  encircle  sides,  top,  and 
bottom  as  foUows: 

(1)  One  naiUess  strap:  At  center  of 
box. 

(2)  Two  or  more  nailless  straps: 
Outer  two  about  Ve  of  box  length  from 
ends  and  other  equally  spaced  between. 

(3)  Nailed  straps:  At  ends  of  sides, 
top.  and  bottom;  usfe  same  size  nails  as 
for  closing  and  space  not  over  twice  as 
far  apart. 

(4)  Size  of  fiat  straps  must  be  as 
follows: 


Aathorized  sroes 
weight  (poands) 


Crow-eecikn  siie  when  number  of 
straps  to— 


SO.. 

100. 

200. 

800. 

400. 

800 


Inch 


Imck 


H 1 0.  ois 

MX  0.018 

Hx  0.020 

Hx  0.018 

HsO.023 

Hxo.020 

Miao2o 

Hxao23 

Hxa023 

HX&023 

Aotborised  gross 
weight  (poimds) 

Oange  of  wires  when  number  oi 
strain  to— 

1 

2 

8 

80 _ 

12 

14 

ino _ 

11 

12 

200 . 

0 

11 

12 

800 _ 

10 

11 

400  _ 

10 

11 

800 . 

0 

10 

^To  determine  ntunber  of  nails,  divide 
length  of  naUlng  edge  by  spacing;  fractions 
greater  than  are  considered  as  whole 
numbers. 


§  78.171  Specification  15D;  wooden 
boxes,  nailed. 

§  78.171—1  Compliance. 

(a)  Required  in  all  details. 

§  78.171—2  Spaces  between  boards. 

(a)  Space  4"  wide  authorized  except 
that  bottom  pieces  must  be  in  close  con¬ 
tact  with  each  other  and  with  sides  and 
ends. 

§  78.171-3  Ends. 

(a)  One-piece,  or  equivalent  (see  8  78.- 
171-5) ;  or  cleated  as  prescribed. 

§  78.171-4  Handles. 

(a)  Containers  may  be  provided  with 
suitable  handles  at  discretion  of  shipper. 
Handles  must  be  of  dimensions  specified 
herein,  consisting  of  horizontal  strips 
or  cleats  extending  across  top  of  each 
side  or  each  end;  handles  which  do  not 
project  3  inches  beyond  the  vertical 
edges  of  the  contsdner  must  be  mounted 
to  leave  at  least  inch  open  space  be¬ 
tween  handle  and  box,  or  be  at  least  % 
inch  thick,  or  be  of  cross  section  at  least 
equal  to  cleats  required  for  single-cleated 
boxes  of  corresponding  size  and  gross 
weight.  Extension  of  cleats  or  side 
boards  is  acceptable  for  projecting 
handles. 

Handles,  minimum 

Authorized  gross  weight.  cross  section 

maximum  (poimds) :  {inches) 

100 - H  X  1% 

160 -  V4  X  2% 

200 - H  X  2)4 

800 - %  X8)4 

400 - ms  X  8)4 

§jr8.171— 5  One-piece  equivalents. 

(a)  Parts  are  considered  equivalent  to 
one-piece  as  follows: 

(1)  Parts  Linderman- joint  glued. 

(2)  Parts  at  least  thick,  tongued 

and  grooved  and  glu^,  with  2  or  more 
corrugated  fasteners  on  each  joint. 

(3)  Parts  at  least  W  thick  fastened 
with  3  or  more  corrugated  fasteners  on 
each  joint. 

(4)  Parts  butt-joint  glued,  provided 
the  joined  surfaces  are  planed  before 
gluing,  so  as  to  assure  full  contact. 
After  immersion  in  water  f(»’-24  hours  at 
70”  F.  the  part  must  not  fail  at  the  joint 
when  it  is  broken. 

(b)  Corrugated  fasteners  (as  pre¬ 
scribed  for  one-piece  equivalents).  1" 
wide;  penetration  %  thickness  of  part; 
within  3"  of  end  of  Joint  and  not  over  8" 
apart;  for  3  or  more,  drive  alternately 
into  opposite  sides  of  part. 

§  78.171—6  Cluing  efficiency. 

(a)  Shall  be  determined  for  boxes  for 
gross  weight  of  150  pounds  or  less.  When 
filled  with  sand  and  sawdust  to  marked 


gross  weight,  the  boxes  must  be  able  to 
withstand  8  drops  of  one  on  each 
comer,  onto  solid  concrete  without  ex¬ 
posure  of  contents. 

§  78.171—7  Lumber. 

(a)  To  be  well  seasoned,  commercially 
dry,  and  free  from  decay,  loose  knots,  ' 
knots  that  would  interfere  wim  nailing! 
and  other  defects  that  would  materially 
lessen  the  strength.  Grain  of  wood  in 
cleats  must  not  cross  cleat  within  )4  its 
length. 

§  78.171-8  Nail*. 

(a)  Cement  coated,  imless  otherwise 
authorized  herein,  of  size  specified  for 
“sinkers”  and  “coolers”  as  generidly 
known  to  the  trade. 

§  78.171-9  Grouping  of  principal  woods, 
(a)  Grouping  as  follows: 

Qaoup  1 


White  pine. 
Norway  pine. 
Aspen  (popple). 
Spruce. 

Western  (yellow) 
pine. 

Cottonwood. 
Balsam  fir. 
Buckeye. 

White  fir. 

Cedar. 

Redwood. 

Butternut. 


Yellow  poplar. 

Chestnut. 

Sugar  pine. 

Cypress. 

Basswood. 

WUlow. 

Noble  Hr. 
IdagnoUa. 
Cucumber. 
Alpine  fir. 
Lodgepole  pine. 
Jack  pine. 


Oaoup  2 

Southern  yellow  pine. 
Hemlock. 

North  Carolina  pine. 


Douglas  fir. 

Larch  (tamarack). 


White  elm. 
Red  gum. 
Sycamore. 
Pumpkin  ash. 

Hard  maple. 
Beech. 

Oak. 

Baekberry. 


Oxour  8 

Black  gum. 

Black  ash. 

Tupelo. 

Maple — soft  or  silver. 
GlOUP  4 

Birch. 

Bock  elm. 

Hickory. 

White  ash. 


§  78.171—10  Width  of  pieces. 

(a)  At  least  2)^". 

§  78.171—11  Width  of  cleats. 

(a)  Twice  tho  prescribed  thickness 
plus 

§  78.171—12  Thickness  of  lumber. 

(a)  Nailed  boxes  not  cleated  (Style  1) : 
Authorized  gross  weight  not  over  100 
pounds,  see  Note  1.  Sides  as  in  Table  1; 
top  and  bottom  as  In  Table  lA;  ends  as 
in  Table  5. 

(b)  Glued-lock-comer  boxes  (Style 
6) :  Authorized  gross  weight  not  over  150 
poimds.  Sides  as  in  Table  3;  top  and 
bottom  as  in  Table  lA;  ends  as  in  Table 
3A.  Or,  sides  as  in  Table  2;  top  and  bot¬ 
tom  as  in  Table  lA;  ends  as  in  Table  4. 

(c)  Single-cleated  boxes  (Style  4  or 
5 ) :  Authorized  gross  weight  not  over  200 
pounds  for  boxes  with  vertical  cleats  nor 
over  400  pounds  for  boxes  with  horizontal 
cleats.  Sides  as  in  Table  1;  top  and  bot¬ 
tom  as  in  Table  lA;  ends  and  cleats  as  in 
Table  3A. 

(d)  Double-cleated  boxes  (Style  2, 2)4. 
or  3) :  Authorized  gross  weight  not  over 
500  pounds.  Sides  as  in  Table  1;  top  and 
bottom  as  in  Table  lA;  ends  and  cleats  as 
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in  Table  2A.  Or,  sides  as  in  Table  1;  top. 
and  bottom  as  in  Table  lA.  cleats  as  in 

Table  SB;  ends  not  thinner  than  thinnest 

side  or  top. 

Exception:  For  containers  consisting  ot  an 

Inner  wooden  crate  of  at  least  thieknn— 

throughout,  with  or  without  top,  and  an 
outside  double  cleated  box  Without  the  open-. 

ings  permitted  by  I  78.171-2,  the  thickness  of 

all  parts  of  the  outside  box  may  be  reduced  to 

not  less  than 


(e)  Tables  are  as  follows  (dimensions 
of  materials  finished  or  resawed) : 

Tabu  1 


Deptb  of  box 
(inches) 


Not 

Not 

Not 

Not 

Not 

over 

over 

over 

over 

over 

8" 

V’ 

10" 

12" 

14" 

Autborixed 
gross  weight 
(pounds) 


15 . 

26 . 

55 . 

46 . 

65  . 

66  . 

76 . 

86 . 

100 . 

126 . 

160 . 

176 . 

200 . 

260 . 

500 . . 

560 . 

400 . 

600 . 


Over 

14" 


Minimum  thickness  of  part 


Inehei 

Inch 

Ineh 

Ineh 

Me 

Me 

Me 

Me 

Me 

Me 

Me 

Me 

Me 

•Me 

Me 

Me 

*M3 

‘M3 

‘Ms 

*M3 

‘M3 

‘Ms 

‘Ms 

s 

‘M3 

‘Ms 

2$ 

‘Ms 

‘Ms 

M 

‘Ms 

M 

Me 

Ut 

M 

Me 

u 

H 

H 

Me 

M 

H 

‘Me 

Me 

‘Me 

M 

‘Me 

M 

‘Me 

H 

‘Me 

‘Me 

‘Me 

M 

IHe 

1 

‘Me 

M 

Tabu  1A 


Width  of  box 
(inches) 

Not 

over 

8" 

i 

Not 

over 

10" 

Not 

over 

12" 

Not 

over 

14" 

• 

Over 

14" 

Authorized 
gross  weight 
(pounds) 

Minimum  thickness  of  part 

Indus 

Ineh 

Ineh 

Ineh 

Ineh 

16 . 

Me 

Me 

Me 

Me 

Me 

Me 

26 . 

Me 

Me 

Me 

Me 

Me 

He 

56 . 

Me 

Me 

Me 

Me 

Me 

Me 

45. 

‘Ms 

‘Ms 

‘Ms 

‘Ms 

‘Ms 

‘Ms 

‘Ms 

‘Ms 

‘Ms 

‘Ms 

‘Ms 

65 _  _ 

H 

‘Ms 

‘Ms 

‘Ms 

‘Ms 

76 . 

Me 

M 

M 

‘Ms 

‘Ms 

‘Ms 

86 . . 

Ho 

H 

M 

‘Ms 

‘Ms 

100..  --- 

Me 

Me 

M 

‘Ms 

126 . 

160 _ 

He 

H 

8e 

Me 

M 

M 

Me 

H 

176 . 

M 

M 

Me 

M 

M 

200 _  . 

‘Me 

M 

H 

Me 

M 

He 

250---*-_- 

*Ms 

M 

•Me 

H 

He 

M 

300 _ 

‘Me 

‘Me 

M 

‘Me 

M 

Me 

360 . . 

‘Me 

‘Me 

M 

‘Me 

M 

400 _ _ 

1 

‘Me 

M 

‘Me 

M 

‘Me 

600 _ 

IM 

IMe 

1 

‘Me 

M 

H 

Tablb  2 


Depth  of  box 
(inches) 


Not 

Not 

Not 

Not 

Not 

over 

over 

over 

over 

over 

8" 

9" 

10" 

12" 

14" 

Over 

14" 


)  Ineh 
* 

3 

3  >)i3 


Depth  of  box 
(inches) 

Not 

over 

8" 

Not 

over 

10" 

Not 

over 

12" 

Not 

ov« 

14" 

Over 

14" 

Authorized 

gross  weight 

Minimum  thickness  of  part 

(pounds) 

Indus 

Inehit 

Indus 

India 

Ineh 

Ineh 

46 . 

Me 

H 

M 

‘Ms 

‘Ms 

‘Ms 

M 

Me 

H 

M 

‘Ms 

‘Ms 

66 _ _ 

M 

M 

Me 

H 

‘Ms 

76 _ 

Me 

M  . 

M 

Hf 

H 

H 

86 . 

Me 

Me 

M 

H« 

Me 

H 

100 . 

M 

Me 

Me 

M 

Me 

Me 

126 . 

‘Me 

M 

H 

Me 

M 

Me 

160 . 

M 

‘Me 

‘Me 

M 

Me 

M 

176 . 

*Me 

H 

‘Me 

‘Me 

M 

He 

200 . 

M 

‘Me 

M 

M 

‘Me 

M 

260 _ 

1 

‘Me 

M 

‘Me 

M 

M 

300 _ 

IMe 

1 

‘Me 

M 

aMs 

‘Me 

360 _ 

IM 

IMe 

1 

‘Me 

M 

M 

400 _ 

IMe 

IM 

IMe 

1 

‘Me 

‘Me 

600 _ 

...... 

IM 

IMe 

1 

M 

- T 

Tabu  2A 


Smallest  dl- 
meosicm  of  end 

Not 

over 

8" 

Not 

over 

9" 

Not 

over 

10" 

Not 

over 

12" 

Not 

over 

14" 

Over 

14" 

Authorized 

gross  weight 
(pounds) 

Minimum  thickness  of  part 

Inches 

Indus 

Inches 

Inches 

Ineh 

Ineh 

16 . 

‘Ms 

‘Ms 

‘Ms 

‘Ms 

‘Ms 

‘Ms 

26 . 

Me 

Me 

Me 

Me 

Me 

Me 

36 . 

Me 

Me 

Me 

Me 

Me 

Me' 

45..... _ 

Me 

Me 

Me 

Me 

Me 

Me 

66 . 

M 

Me 

Me 

Me 

Me 

Me 

66 . . 

M 

M 

Me 

Me 

Me 

Me 

76 . 

Me 

M 

M 

Me 

H« 

Me 

86 . 

Me 

Me 

M 

Me 

Me 

Me 

100 . 

H 

Me 

Me 

M 

Me 

Me 

126 . 

‘Me 

H 

M 

Me 

M 

Me 

M 

160 . 

M 

‘Me 

‘Me 

M 

Me 

175 . 

‘Me 

M 

‘Me 

‘Me 

M 

Hfi 

200 . 

M 

‘Me 

M 

M 

‘Me 

M 

260 . 

1 

‘Me 

M 

‘Me 

M 

M 

300 . 

IMe 

1 

‘Me 

M 

aMs 

‘Me 

360 . 

IM 

IMe 

1 

‘Me 

M 

M 

400 . 

800 . 

IMe 

IM 

IMe 

IM 

1 

IMe 

)Me 

1 

‘Me 

M 

Tabu  3 


Depth  of  box 
(inches) 

Not 

over 

8" 

Not 

over 

9" 

Not 

over 

10" 

Not 

over 

12" 

Not 

over 

14" 

Over 

14" 

Authorized 

gross  weight 

Minimum  thickness  of  part 

(pounds) 

Inches 

Inches 

Inches 

Inches 

Inches 

hicfili 

16 . 

Me 

Me 

Me 

Me 

Me 

Me 

26 . 

M 

‘Ms 

‘Ms 

‘Ms 

‘Ms 

‘M? 

36 . 

Me 

Me 

•  H 

‘Ms 

‘Ms 

‘Ms 

46 . 

M 

M 

Me 

5<® 

H 

‘Ms 

66 . 

Me 

M 

Me 

Me 

M 

66 . 

Me 

Me 

Me 

M 

Me 

Me 

78 . 

M 

H 

Me 

M 

M 

Me 

86 . 

‘Me 

‘Me 

M 

Me 

M 

M 

100 . 

M 

‘Me 

‘Me 

M 

Me 

M 

126 . 

‘Me 

M 

M 

‘Me 

M 

Me 

160 . 

‘Me 

M 

‘Me 

M 

‘Me 

H 

176 . 

1 

‘Me 

M 

‘Me 

M 

‘Me 

200 . 

IMe 

1 

‘Me 

M 

a»48 

‘Me 

260 . 

IM 

IMe 

1 

‘Me 

M 

<Ms 

300 . 

IMe 

IMe 

IM 

IMe 

‘Me 

IMe 

IM 

IM 

1 

‘Me 

400 . 

IH 

IM 

1 

600 _ 

IM 

IM 

Smallest  di- 

Not 

Not 

Not 

Not 

Not 

Over 

mensim  of 

over 

over 

over 

over 

over 

end 

8" 

9" 

10" 

12" 

14" 

14" 

Authorized 

gross  weight 
(pounds) 

Minimum  thickness  of  part 

Inches 

hicha 

huhn 

Inches 

18 _ 

‘Ms 

Me 

‘Ms 

‘Mi 

Ha 

t4A 

28 

38  __ 

Me 

mS 

mS 

48 _ 

8. 

n- 

‘Me 

‘Me 

1 

He 

mJ 

m2 

m! 

66 . 

s 

u 

68 _ 

Me 

^e 

M 

M 

78 _ 

H 

‘Me 

Me 

M 

‘Me 

N 

‘Me 

H 

‘Me 

1 

ie 

M 

‘Me 

‘Me 

aMs 

M 

‘Me 

1 

88 _ 

Me 

H 

‘Me 

M 

‘Me 

M 

‘Me 

IMe 

100 _ 

‘Me 

%4a 

128 _ 

M 

M 

‘Me 

1 

160 . 

•Me 

M 

‘Me 

1 

178 _  .  . 

200 _ 

IMe 

IM 

IMe 

260 _ 

IMe 

IMe 

IMe 

800 _ 

IM 

IM 

360 _ 

400 . 

IM 

IM 

800 . 

IM 

Tabu  3B 


Smallest  di¬ 
mension  of 
end 

Not 

over 

9" 

Not 

over 

10" 

Not 

over 

12" 

Not 

over 

14" 

Over 

14" 

Authorized 

gross  weight 

Minimum  thickness  of  Dart 

(pounds) 

Indus 

Inches 

Indus 

Indus 

Inches 

Inches 

18 . 

Me 

Me 

M® 

M® 

Me 

M® 

26 . . 

Me 

H® 

H® 

M® 

He 

Me 

36..... . :... 

Me 

Me 

M® 

He 

He 

He 

46 . 

M 

u 

Me 

M® 

M® 

Me 

66 . 

Me 

M 

Me 

He 

He 

66 . 

Me 

He 

Me 

M 

Me 

He 

76 . 

M 

M 

Me 

M 

M 

Me 

88 . 

‘Me 

‘Me 

H 

Me 

M 

M 

100 . 

M 

‘Mfl 

‘Me 

M 

He 

M 

126 . 

‘Me 

M 

M 

‘Me 

H 

Me 

160 _ ^ . 

‘Me 

M 

‘Me 

M 

‘He 

M 

178 . 

1 

‘Me 

M 

‘Me 

M 

‘Me 

200 . 

IMe 

1 

‘Me 

M 

•Ms 

‘Me 

260 . 

IM 

IMe 

1 

‘Me 

M 

•Ms 

300 . 

IMe 

IMe 

IM 

IMe 

‘Me 

M 

380 . 

IMe 

IM 

IM 

1 

‘Me 

400 _ 

IM 

IM 

1 

600 . 

IM 

IM 

Tabu  4 


Authorized 
gross  weight 
(pounds) 


Minimum  thickness  of  part 
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TAU.B8 


SmsUest 
dlmenitan 
of  and 

Not 

ov«r 

r' 

Not 

ov«r 

V 

Not 

over 

10" 

Not 

ovw 

11" 

Not 

ovtr 

14" 

Ovtr 

14" 

Aathorind 

KTOM  wstfht 

(poonda) 

Minimum  ttal^noH  of  port 

IS _ 

Inek 

Vi 

Inek 

Inek 

U 

Inek 

Inek 

Intk 

h 

h 

h 

25 . . 

U _ 

jj 

4S  _ 

it. 

1 

Ju 

2 

SS _ 

84 

y 

2 

AS _ 

i) 

M 

84 

78 . 

‘f(« 

y 

M _ 

u 

84 

it. 

IM _ 

cent  for  1  strap;  35  percent  for  2 
straps. 

OOMTUSIOM  TaBLB 


§  78.171—13  Reduced  thicknesses* 

(a)  Reduction  in  thicknesses  is  author* 
ized  as  in  paragraphs  (a)  to  (d)  of  this 
section  except  that  reduced  thicknesses 
must  be  not  less  than: 

(1)  Sides,  top.  and  bottom:  Minimum 
for  boxes  up  to  35  pounds  author¬ 
ized  gross  weight  and  %"  above  that 
weight. 

(2)  Ends  or  cleats:  Minimum 

(b)  Sides  of  one-piece  or  equivalent: 
12^  percent.  In  battery  boxes  rein¬ 
forced  with  separate  pieces  in  the  form 
of  extension  handles,  not  extension  of 
side  boards  or  cleats,  having  cross  section 
at  least  equal  to  cleats  required  for  sin- 
gle-cleated  boxes  of  corresponding  size 
and  gross  weight,  20  percent  in  sides  or 
ends  so  reinforced. 

(c)  Any  part  or  cleat  of  Group  3  or  4 
wood:  20  percent. 

(d)  Bides,  top.  and  bottom  when  to  be 
strapped  as  per  S  78.171-18  (b) :  20  per- 


(b)  Metal  straps,  as  specified  by  marks 

on  box.  must  encircle  sides,  top,  and  bot¬ 
tom  as  follows: 

(1)  One  nailless  strap:  At  center  of 
box. 

(2)  Two  or  more  nailless  straps:  Outer 
two  about  Vi  of  box  length  from  ends 
and  other  equally  spaced  between. 

(3)  Nailed  straps:  At  ends  of  sides, 
top,  and  bottom;  use  same  size  nails  as 
for  closing  and  space  not  over  twice  as 
far  apart. 

(4)  Size  of  fiat  straps  must  be  as  fol. 
lows: 


§  78.171—14  Nails  and  nailing. 

(a)  Cement  coated  nails  of  size  and 
with  spacing  detailed  in  99  78.171-15  and 
78.171-16. 

'(b)  At  cleated  edges  drive  at  least  40 
percent  of  nails  into  cleats. 

(c)  Nails  fastening  cleats  to  be  stag¬ 
gered  and  clinch  Va";  uncoated  nails  au¬ 
thorized. 

(d)  Nailing  tops  and  bottoms  to  sides 
permitted  but  not  required. 

§  78.171—15  Nails;  kind  of  dimensions. 

(a)  Cement*  coated  of  'gauge  and 
length  as  for  “sinkers”  and  “coolers” 
as  generally  known  to  the  trade;  size  *  in 
“penny”  as  follows: 


Thickness  of  material  boldine  points  of  nails  finches) 


points  of  nails 

84  or  less 

Ms 

H 

fit 

84  1 

‘Ms 

84 

•84x 

‘84t 

H 

‘84s  or  more 

Oronpl . 

4 

6 

5 

8 

7  1 

7 

8 

8 

8 

9 

10 

Group  2 . 

4 

4 

6 

S 

0 

6 

7 

7 

7 

8 

0 

Group  1... . 

3 

4 

4 

8 

6 

e 

0 

7 

7 

7 

8 

Group  4 . 

3 

3 

4 

4 

4 

6 

5 

6 

6 

7 

7 

§  78.171—16  Nail  spacing.* 
(a)  Nail  spacing  as  follows: 


Nalls  (site) 


Threepenny. 

Fourpenny.. 

Flvepenny... 

Sixpenny _ 

Sevenpenny. 

Elehtpenny.. 

Ninepenny.. 

Tenpenny... 


Maximum  spacing 
when  driven  bito  end 
.  and  cleats 


stood  to  certify  that  box  complies  with 
all  specification  requirements. 

(b)  The  words  “ONE  STRAP”,  or 
“TWO  STRAPS”,  etc..  When  straps  are 
required  (see  9  78.171-13  (d) ) ;  this  to  be 
placed  above  or  below  the  rectangle. 

(c)  Marks  may  also  be  applied  as  fol¬ 
lows: 


§  78.171-17  Marking. 

(a)  Marking  on  each  box  with  letters 
and  figures  at  least  high  in  rectangle 
as  follows: 


NO  STRAP  XXX  LBS. 

GNB  STRAP  XXX  LBS. 

TWO  STRAPS  XXX  LBS. 

(1)  The  “X’s”  must  be  replaced  by  au¬ 
thorized  gross  weights  as  authorized  for 
the  strapping  conditions. 

§  78.171—18  Oosing  for  shipment. 

(a)  Box  to  be  securely  closed.  Nails,  if 
used,  to  be  as  prescribed  in  99  78.171-15 
and  78.171-16. 


(1)  The  stars  must  be  replaced  by  au¬ 
thorized  gross  weight  (for  example,  ICC- 
15D125,  etc.)  This  mark  shall  be  under- 


*To  determine  number  of  nails,  divide 
length  of  nailing  edge  by  spacing;  fraoUona 
greater  than  are  considered  as  whole  num¬ 
bers. 


*  Uncoated  nails  authorized  when  Increased 
25  percent  in  number. 

■Nalls  1 -penny  smaller  authorized  when 
spaced  as  for  2-penny  smaller.  Nalls  2- 
penny  smaller  authorized,  but  not  less  than 
8-penny,  when  thickness  of  material  nailed 
through  does  not  exceed  of  thickness  of 
material  holding  points  of  nails. 


Authmlxed  cross 
weight  (pounds) 

Cross-section  slxe  when  number  of 
'  Btrepe  to— 

2 

8 

80 . 

Inek 

HxO.020 
0.020 
Hx  0.023 

1 

/nek 

4x0.015 

4x0.018 

4x0.020 

4x0.023 

4x0.020 

2x0.023 

Inek 

100 . 

200 . 

Mx  0.018 
Mx0.0» 
Mi  0.023 
84x0.023 

800 . 

400 . 

non _ 

authorized  as  follows: 

Authorised  gross 
weight  (pounds) 

Gauge  of  wires  when  number  of 
straps  to— 

1 

a 

3 

60 . 

ill 

11 

S 

14 

12 

11 

10 

10 

0 

100 . 

2t»  ....  . 

12 

11 

11 

10 

300 . 

400 . 

800  _ 

§  78.171—19  .Boxes  for  shipment  of  wet 
electric  storage  batteries. 

(a)  Boxes  over  500  pounds  gross 
weight  are  authorized  for  shipments 
of  wet  electrict  storage  batteries  when 
the  batteries  are  contained  in  a  rigid 
cradle  or  box,  or  are  securely  fas¬ 
tened  together  so  as  to  form  a 
single  unit,  and  not  more  than  one 
such  cradle,  box,  or  pnit  is  packed  in  the 
outside  container.  Skids  required:  run¬ 
ners  to  be  at  least  2  inches  by  4  inches 
commercial  thickness,  minimum  of 
three,  except  that  two  runners  are  au¬ 
thorized  when  width  of  case  does  not 
exceed  24  inches;  or  two  runners  may  be 
used,  minimum  of  4  inches  by  4  inches 
commercial  thickness,  when  case  does 
not  exceed  36  inches  in  width.  Runnefs 
to  be  beveled  at  efids  to  facilitate  use  of 
rollers.  Bottom  boards,  minimum  of  1 
inch  commercial  thickness,  to  be  nailed 
across  runners;  bracing  of  parts  and 
thickness  of  lumber  to  be  sufficient  to 
protect  contents  in  transit. 

§  78.172  Specification  15E;  wooden 
boxes,  fiberboard  lined. 

§  78.172—1  Compliance. 

(a)  Required  in  all  details. 

§  78.172-2  Closed  box. 

(a)  Parts  and  pieces  to  be  in  close 
contact. 

§  78.172-3  Ends. 

(a)  Butt-Joint  glued  to  fiberboard. 
Plywood  not  authorized. 
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§  78.172-4  Sides,  top,  and  bottom. 

(a)  Butt-joint  or  plywood  glued  to 
flberboard. 

§  78.172-5  Lumber. 

(a)  To  be  well  seasoned,  commercially 
dry,  and  free  from  decay,  loose  knots, 
knots  that  would  interfere  with  nailing, 
and  other  defects  that  would  materially 
lessen  the  strength.  Grain  of  wood  in 
cleats  must  not  cross  cleat  within  its 
length. 

(b)  Plywood,  if  used,  shall  be  free  of 
knots,  decay,  and  other  visible  defects 
that  interfere  with  the  nailing.  Ply¬ 
wood  used  must  be  of  good  commercial 
box  or  sheathing  grade  veneer. 


OaoxTP  1 — Ck>ntlnued 


Noble  fir. 

Magnolia. 

Buckeye. 

White  fir. 

Cedar. 

Redwood. 


Southern 
yeUow  pine. 
Hemlock. 


White  elm. 
Bed  gum. 
Sycamore. 
Pumpkin  ash. 
Black  gum. 


Butternut. 

Oueumber. 

-  Alpine  Hr. 
Lodgepole  pine. 
Jack  pine. 

Osouv  3 

North  Carolina 
pine. 

Douglas  Hr. 

Larch  (tamarack). 

Orotjp  3 

Black  ash. 

Tupelo. 

Maple — soft 
or  silver. 


§  78.172—6  Grouping  of  principal  woods. 


Oaoup  4 


column  of  the  following  table;  weights 
specified  in  the  table  are  the  minimum 
authorized : 


Authorized 
gross  weight 
of  box 
not  over 
(pounds) 

Classified 
strength  > 
of  com¬ 
pleted 
board 

N 

Solid  fiber- 
board  mini¬ 
mum  com¬ 
bined  weight 
of  component 
plies  ezdnslve 
of  adhesives 
(pounds  per 
1.000  sq.  h.) 

Facings  for 
corrugated 
fiberboard 
double-faced 
minimum 
combined 
weight  of 
facings 
(pounds  per 
1,000  sq.  ft.) 

150 

200 

100 

84 

250 

275 

237 

138 

350 

325 

237 

138 

450 

350 

283 

180 

550 

375 

283 

180 

>  Mullen  or  Cady  test  (minimum). 


§  78.172-14  Solid  fiberboard. 


(a)  Grouping  as  follows: 

GaOTTP  1 


White  pine. 
Norway  pine. 
Aspen  (popple). 
Spruce. 

Western 
(yellow)  pine. 
Cottonwood. 


Balsam  fir. 

Yellow  poplar. 

Cheetnut. 

Sugar  pine. 

Cypress. 

Basswood. 

WUlow. 


Hard  maple. 

Beech. 

Birch. 

Rock  elm. 


Oak. 

Hackberry. 
Hickory. 
VThlte  ash. 


§  78.172—7  Width  of  pieces. 

(a)  At  least  inches. 

§  78.172-8  Thickness  of  wood  parts, 
(a)  Thickness  as  foll(>ws: 


Authorized  gross 
weight  of  box  not 
over  (pounds) 

Style  of  box  (see 
Notes  2  and  3) 

Minimum 
thickness 
(see  Note  1)  of 
sides,  top  and 
bottom  in  inches 

Minimum 
thickness 
of  ends  and  cleats 
in  inches 

Minimum 
width  of 
cleats  in 
inches 

Size  of  nails  in  ends 
(penny) 

Groups  1 
and  2 

Groups  3 
and  4 

Groups  1 
and  2 

Groups  3 
and  4 

Groups  1 
and  2 

Groups  3 
and  4 

160 . 

1,  2, 2H,  3  or  4... 

H 

IM 

4 

4 

250 . - _ 

2^4, 3  or  4 . 

^3 

M 

Ms 

IM 

5 

4 

350 . _ 

2H  or  3 . 

Vi 

Vi 

H 

‘Ms 

2V< 

6 

5 

450  . 

2H  or  3 . 

Ms 

>M3 

>M3 

2V4 

6 

5 

660 . 

2H  or  3 . 

M 

Ms 

»Ms 

>Ms 

2V4 

7 

6 

Non  1:  Plywood  or  paper  covered  wood 
veneer  board  of  equal  thickness  and  efficiency 
Is  permitted.  Paper  covered  veneer  board 
shall  be  of  good  quality  Douglas  fir  core  of  at 
least  9ia  Inch  thickness,  or  lumber  of  equal 
quality,  and  free  of  breaks,  gaps,  boles,  or 
knots.  Paper  covering  shall  be  at  least 
Kraft  untreated  Unerboard  having  a  basis 
weight  of  42  pounds  per  1,000  square  feet 
and  shall  be  secured  to  veneer  core  by  ad¬ 
hesive  In  such  manner  as  to  form  a  satis¬ 
factorily  laminated  board. 

Non  2:  Thickness  of  ends  In  style  1  boxes 
shall  be  not  less  than  2^2  limit 

shall  be  not  more  than  100  pounds. 

Non  8:  Style  4  boxes  shall  have  load  limit 
of  200  pounds. 

§  78.172—9  Assembly. 

(a)  By  nails,  screws,  staples  or  other 
devices  of  equal  efficiency.  Nails,  screws, 
and  staples  must  be  driven  fiush. 

§  78.172—10  Nails  and  nailing. 

(a)  Cement  coated  nails  of  size  and 
with  spacing  detailed  in  §9  78.172-8, 
78.172-11  and  78.172-12. 

(b)  At  cleated  edges  drive  at  least  40 
percent  of  nails  into  cleats. 

(c)  Nails  fastening  cleats  to  ends  be 
staggered  and  clinch  Mi  inch;  uncoated 
nails  authorized. 


§  78.172—11  Nails;  kind  and  dimensions. 

(a)  Cement '  coated  of  gauge  and 
length  as  for  “sinkers”  and  “coolers”  as 
generally  known  to  the  trade;  size  in 
penny  as  prescribed  in  §  78.172-8. 


§  78.172-12  NaU  spacing.* 

(a)  Nail  spacing  as  follows: 


Nalls  (size) 

Maximum  spacing 
when  driven  into  end 
and  cleats 

Side  grain 

End  grains 

Fonrpenny _  ___  __ 

Inche$ 

IH 

IM 

2 

2V4 

Inehti 

IM 

1V4 

IH 

2 

Flvepenny _ 

Slrpinny' _ _  .  _  . 

Se^enpenny..  .  . 

§  78.172—13  Classification  of  board. 

(a)  Fiberboard  is  hereby  classified  by 
strength '  of  completed  board  as  in  first 


1  Uncoated  nails  authorized  when  In¬ 
creased  25  percent  In  number. 

*To  determine  nximber  of  nails,  divide 
length  of  nailing  edge  by  spacing;  fractions 
greater  than  are  considered  as  whole 
numbers.  Each  piece  of  sides,  top  and  bot¬ 
tom  shall  be  naUed  to  the  ends  with  at  least 
two  nails  through  each  end  of  the  piece. 

*  Mullen  or  Cady  test  (minimum). 


(a)  To  be  3-ply  or  more;  both  outer 
plies  water  resistant. 

§  78.172—15  Corrugated  fiberboard. 

(a)  Both  outer  facings  water  resist¬ 
ant;  corrugated  sheets  must  be  at  least 
0.009  inch  thick  and  weigh  not  less  than  . 
26  poimds  per  1,000  square  feet;  all 
parts  must  be  securely  glued  together 
throughout  all  contact  areas. 

§  78.172-16  Test. 

(a)  Acceptable  board  must  have  pre¬ 
scribed  strength,  Mullen  or  Cady  test, 
after  exposure  for  at  least  3  hours  to 
normal  atmospheric  conditions  (50  to  70 
percent  relative  humidity),  under  test 
as  follows: 

(1)  Clamp  board  firmly  in  machine 
and  turn  wheel  thereof  at  constant  speed 
of  approximately  2  revolutions  per  sec¬ 
ond. 

(2)  Six  pimctures  required.  3  from 
each  side;  all  results  but  one  must  show 
prescribed  strength. 

(3)  Board  failing  may  be  retested  by 
making  24  punctures.  12  from  each  side; 
when  all  results  but  4  show  prescribed 
strength  the  board  is  acceptable. 

(4)  For  corrugated  fiberboard,  dou¬ 
ble-pop  tests  may  be  disregarded. 

§  78.172-17  Assembly. 

(a)  The  sheet  of  fiberboard  to  which 
are  glued  the  boards  forming  the  sides, 
top  and  bottom  box  sections,  shall  be 
properly  scored  to  form  a  tube.  The 
joint  shall  be  on  a  side,  top  or  bottom, 
near  the  center  of  the  face,  and  located 
under  one  of  the  wood  boards  of  the  face. 

(1)  A  water  resistant  glue  shall  be 
used  to  attach  the  fiberboard  to  the 
wood.  The  glue  shall  be  applied  in  rib¬ 
bons  (lines)  at  right  angles  to  the  scores 
of  the  tube.  The  ribbons  of  glue  shall  be 
not  less  than  1^"  wide  and  shall  be 
spaced  sufficiently  close  so  that  glue  will 
cover  not  less  than  25  percent  of  the  sur¬ 
face  of  the  fiberboard.  The  ribbons  of 
glue  shall  be  equally  spaced  on  the 
length  of  the  box  with  the  outside  rib¬ 
bons  fiush  with  the  ends  of  the  tube. 
Glue  shall  be  applied  to  the  fiberboard 
on  the  ends  of  the  box  in  like  amount  as 
on  the  tube. 
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(2)  For  styles  2.  2^,  and  3.  all  faces 
of  the  tube  shaU  extend  over  the  end 
boards  and  cleats.  For  style  4,  all  faces 
shall  extend  over  the  end  boards,  but 
only  the  side  sections  shall  extend  over 
the  cleats. 

(3)  The  boards  between  score  lines, 
shall  butt  against  each  other  when 
placed  on  the  flberboard,  and  the  com¬ 
bined  widths  of  the  boards  shall  be  ap¬ 
proximately  equal  to  the  inside  dimen¬ 
sion  of  the  respective  box  section  so  that 
the  boards  completely  cover  the  flber¬ 
board  between  the  inside  edges  of  adja¬ 
cent  scores. 

(4)  A  sheet  of  flberboard  shall  be  at¬ 
tached  to  each  end  as  provided  in  sub- 
paragraph  (1)  of  this  paragraph  and 
shall  completely  cover  the  inside  of  the 
end. 

§  78.172—18  Closing  for  shipment. 

(a)  Box  shall  be  securely  closed. 
Nails,  if  used,  shall  be  as  prescribed  in 
§5  78.172-8,  78.172-10.  78.172-11,  and 
78.172-12. 

§  78.172-19  Marking. 

(a)  Marking  on  each  box  with  letters 
and  figures  at  least  high  in  rectangle 
as  follows: 


ICC-16E*** 


(1)  The  stars  must  be  replaced  by  au¬ 
thorized  gross  weight  (for  example,  ICC!- 
15E100.  etc. ) .  This  mark  shall  be  under¬ 
stood  to  certify  that  box  complies  with 
all  specification  requirements. 

§  78.176  Specification  15L;  .wooden 
boxes  with  inside  containers  for  de¬ 
sensitized  liquid  explosives. 

§  78.176—1  Compliance. 

(a)  Required  in  all  details. 

§  78.176-2  Size  and  capacity. 

(a)  Each  outside  wooden  container 
shall  contain  not  more  than  one  inside 
metal  container  having  a  capacity  not 
to  exceed  10  quarts." 

§  78.176—3  Outside  containers. 

(a)  Wooden  boxes  cleated  as  pre¬ 
scribed.  Parts  must  be  in  close  contact 
and  completely  enclose  inside  containers. 
Lumber  must  be  well  seasoned,  commer¬ 
cially  dry,  and  free  from  decay,  loose 
knots,  knots  that  would  interfere  with 
assembly,  or  other  defects  that  materi¬ 
ally  lessen  the  strength. 

(b)  Assembly:  Use  brass  screws 
throughout.  Assemble  sides  and  ends 
with  grain  of  wood  vertical.  Fasten 
bottom  securely  with  edges  flush  with 
sides  and  ends  of  box.  Cleats  must  ex¬ 
tend  around  entire  perimeter  of  box. 
Apply  top  and  bottom  cleats  horizontally. 
Bottom  cleats  must  be  flush  with  bottom 
surface  of  the  box.  Top  cleats  must  ex¬ 
tend  above  top  of  box  to  provide  a  %- 
inch  recess  for  cover  projections  (see 
§78.178-5).  Cover  must  be  flush  with 
outside  surface  of  top  cleats  and  must 
be  cleated  on  the  outside  at  all  edges. 

V  Cleats  may  be  mitered  but  must  butt  at 
all  comers. 


(c)  Parts  and  dimensions  as  follows: 


Minlmam  dimeoiions 


Thickness,  skies, 
top,  bottom,  and 
ends 

Top  cleats 

Bottom 

deals 

Cover 

cleats 

K" . 

H"  X  ZW'  ' 

H"  X  aji" 

M*'  X  2" 

§  78.176-4  Inside  containers. 

(a)  Inside  containers  must  be  as 
follows: 

(1)  Metal  containers.  Double 
seamed,  of  copper  weighing  not  less  than 
16  ounces  per  square  foot,  or  other  non¬ 
sparking  material  of  equivalent  strength. 
All  seams  must  be  closed  by  welding, 
brazing,  or  soldering  so  as  to  be  tight 
against  leakage.  Handles  must  be  fas¬ 
tened  to  top  of  container  and  be  of  cop¬ 
per  weighing  not  less  than  48  ounces  per 
square  foot,  or  other  nonsparking  ma¬ 
terial  of  equivalent  strength.  Each  side 
of  the  container  must  be  strengthened 
vertically  by  at  least  three  equally  spaced 
indented  crimps.  Each  container  must 
have  two  pouring  spouts  in  the  top  se¬ 
curely  closed  by  rubber  stoppers. 

(2)  Rubber  liners.  Each  inside  metal 
container  must  be  inserted  in  a  two-piece 
rubber  liner  or  boot,  consisting  of  a 
cover  and  body,  into  which  it  must  fit 
snugly  and  which  in  turn  shall  fit  snugly 
the  outside  wooden  container.  This 
liner  must  be  watertight  and  of  such 
size  as  to  fully  protect  the  inside  con¬ 
tainer.  Sides  of  liner  must  be  at  least 
Yk  inch  in  thickness  and  bottom  at  least 
^  inch  in  thickness.  Top  edge  of  boot 
must  be  flanged  to  fit  the  recess  pro¬ 
vided  by  the  top  cleats  on  the  outside 
wooden  container  and  such  flange  must 
be  at  least  %  inch  thick  exclusive  of  any 
channels  or  indentations  necessary  to  ef¬ 
fect  satisfactory  closure  because  of  pro¬ 
jections  on  cover.  Cover  must  be  not 
less  than  Yz  inch  in  thickness  including 
projections  for  securing  rubber  stoppers 
in  metal  containers,  and  must  have  a 
formed  molding  aroimd  its  entire  perim¬ 
eter  to  match  and  tightly  fit  channels  or 
indentations  In  the  body  flange. 

(b)  Tests:  Each  inside  metal  and 
rubber  container  must  be  adequately 
tested  and  inspected  during  manufacture 
to  insure  against  leakage. 

§  78.176—5  Oosure. 

(a)  Top  of  rubber  liner  must  be  flrmly 
fastened  to  wooden  cover  of  outside  con¬ 
tainer  so  as  to  fit  securely  into  %-inch 
recess  provided  by  top  cleats  on  box. 
Top  of  liner  must  have  projections  on 
the  Inside  which  bear  directly  on  rubber 
stoppers  of  metal  containers  to  secure 
them  in  place.  When  closure  is  effected 
the  liner  must  provide  a  positive  seal 
against  interior  leakage.  Cover  of 
wooden  outside  container  must  be  se¬ 
curely  fastened  to  body  of  container  by 
means  of  trunk  clasps  affixed  to  each 
face  of  the  box.  The  trunk  clasps  must 
be  recessed  into  cover  and  top  cleats  to 
furnish  a  smooth  bearing  surface  on  all 
faces  of  the  box. 


§  78.176-6  Marking. 

(a)  Marking  on  each  box  with  letters 
and  flgures  at  least  ^-^inch  hifi^  in  rec¬ 
tangle  as  foUows: 

1CC-16L 


(1)  This  mark  shall  be  understood  to 
certify  that  box  complies  with  all  specifi¬ 
cation  requirements. 

§  78.177  Specification  15M;  wooden 
boxes,  metal  lined,  with  inside  con¬ 
tainers  for  desensitized  liquid  explo. 
sives. 

§  78.177—1  Compliance. 

(a)  Required  in  all  details. 

§  78.177—2  Size  and  capacity. 

(a)  Each  outside  wooden  container 
shall  contain  not  more  than  6  inside 
metal  containers  having  nominal  capac¬ 
ity  of  10  quarts  each. 

§  78.177—3  Outside  containers. 

(a)  Wooden  boxes  cleated  as  pre¬ 
scribed.  Parts  must  be  in  close  contact 
and  completely  enclose  inside  containers. 
Lumber  must  be  well  seasoned,  commer¬ 
cially  dry,  and  free  from  decay,  loose 
knots,  knots  that  would  interfere  with 
assembly,  or  other  defects  that  materi¬ 
ally  lessen  the  strength. 

(1 )  The  box  shall  be  lined  with  copper 
or  other  nonsparking  metal  having  suit¬ 
able  strength.  All  seams  must  be 
soldered,  welded,  or  brazed  to  produce 
a  liquid-tight  container  having  no  open¬ 
ings  In  the  bottom,  sides,  or  ends. 

(b)  Assembly:  Use  brass  screws 
throughout,  countersunk  and  with  heads 
covered  with  suitable  wood  filling  com¬ 
pound.  Any  screw  used  to  secure  a  metal 
attachment  shall  be  soldered,  welded,  or 
brazed  thereto.  Metal  parts  used  in  the 
construction  of  or  attached  to  the  box 
or  cover  must  be  of  nonsparking  type. 
Fasten  bottom  securely  with  edges  flush 
with  sides  and  ends  of  box.  Cleats  must 
extend  around  entire  perimeter  of  box. 
Apply  top  and  bottom  cleats  horizontally. 
Bottom  cleats  must  be  flush  with  bottom 
surface  of  the  box.  Top  cleats  must  ex¬ 
tend  above  top  of  box  to  provide  a 
%-inch  recess  for  cover  projections 
(5  78.177-5).  Cover  must  be  flush  with 
outside  surface  of  top  cleats.  Cleats 
may  be  mitered  but  must  butt  at  all 

'comers. 

(c )  Cellular  construction :  The  Interior 
of  the  box  shall  be  divided  into  cells  by 
means  of  removable,  nonmetallic,  non- 
sparking  dividers,  into  which  the  rubber 
boots  or  secondary  containers  fit  snugly. 
The  cells  shall  be  of  such  size  as  to  ex¬ 
tend  from  the  bottom  to  near  the  top 
of  the  rubber  boots  or  secondary 
containers. 

(d)  Parts  and  dimensions  as  follows: 


[Minimum  dimensions  In  Inches] 


Thickness,  sides, 
top,  bottom, 
and  ends 

Top  deals 

Bottom 

deals 

Cover 

dests 

94 _  _ 

Hz3H 

Hx2H 

Mxl 

Tuesday,  December  29,  1964 
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§  78.177-4  Inside  c<mtainen. 

(a)  Inside  containers  must  be  as  fol* 
lows: 

(1)  Metal  containers.  The  individual 
inside  containers  shall  be  made  in  a 
workmanship  manner,  of  copper  or 
other  nonsparking  material  of  suitable 
strength,  with  all  seams  soldered,  welded, 
or  brazed  to  be  liquid  tight.  The  top 
shall  be  fitted  with  a  securely  attached 
carrying  handle  of  copper  or  other  non¬ 
sparking  material  of  suitable  strength. 
Each  inside  container  must  have  a  filling 
and  pouring  spout  in  the  top.  which  shall 
be  securely  closed  with  rubber  stoppers, 
paraffin,  or  oil-treated  corks  or  other 
nomnetallic,  nonsparking  closures  which 
are  resistant  to  absorption  of  the  con¬ 
tents  and  which  provide  a  leakproof  seaL 
The  closures  shall  be  seemed  in  such 
manner  as  to  prevent  loosening,  dis¬ 
placement,  and  leakage  of  contents  dur¬ 
ing  transit.  Each  Inside  container  may 
have  sufficient  capacity  in  excess  of  10 
quarts  to  provide  for  outage  reqxilre- 
ments.  Each  side  of  the  container  must 
be  strengthened  vertically  by  at  least  3 
equally  spaced  indented  crimps. 

(2)  Rubber  boots  or  secondary  con¬ 
tainers.  Each  inside  metal  container 
must  be  contained  in  a  rubber  boot  or 
other  similar  suitable  leakproof,  non- 
metallic,  nonabsorbent  outer  container, 
which  must  fit  snugly  in  cellular  struc¬ 
ture  provided  in  §  78.177-3  (c) .  The 
rubber  boot  or  secondary  container  must 
be  liquid  tight  and  shall  be  so  con¬ 
structed  as  to  have  an  Inside  height 
approximately  that  of  the  Inside  metal 
container  plus  closure  and  otherwise  so 
constructed  that  the  bottom  will  provide 
cushioning  for  the  inner  container. 

(b)  Tests:  Each  inside  metal  and  rub¬ 
ber  or  secondary  container  must  be  ade¬ 
quately  tested  and  inspected  during 
manufacture  to  insure  against  leakage. 

§  78.177-5  Closure. 

(a)  The  box  cover  must  be  securely 
fastened  to  the  box  in  a  manner  to  pre¬ 
vent  movement  of  the  insider  containers. 
The  inner  surface  of  the  box  cover  must 
be  lined  with  suitable  coating  material 
or  sheathed  with  nonsparking  metal  to 
provide  a  nonabsorbent  surface.  The 
cover  must  be  secured  to  the  box  by 
means  of  nylon,  or  other  suitable  straps, 
and  be  so  positioned  to  furnish  a  smooth 
bearing  surface  on  all  faces  of  the  box. 
There  shaU  be  no  protruding  parts  on  the 
box  or  cover  which  would  result  in 
metal-to-metal  contact. 

§  78.177—6  Marking. 

(a)  Marking  on  each  box  with  letters 
and  figmres  at  least  inch  high  in 
rectangle  as  follows: 


ICC-16M 


(1)  This  mark  shall  be  understood  to 
certify  that  box  complies  with  all  speci¬ 
fication  requirements. 


§  78.181  Specification  15X;  wooden 
boxes  for  two  five-gallon  cans. 

§  78.181—1  Compliance. 

(a)  Required  in  all  details. 

§  78.181—2  Closed  box. 


(1)  Top  to  each  end:  5  nails  (1^"  by 
12^  gauge). 

(2)  Bottom  to  each  end:  6  nails  (1%" 
by  12  gauge) . 

(3)  Sides  to  each  end:  6  nails  ilW  by 
12^  gauge). 


(a)  Parts  and  pieces  to  be  in  close 
contact. 

§  78.181-3  Ends. 

(a)  To  be  of  group  1,  2,  or  3  wood 
not  over  2-piece. 

§  78.181—4  Sides,  top  and  bottom. 

(a)  To  be  of  Group  1,  2,  or  3  wood, 
not  over  3-piece. 

§  78.181—5  Two-piece  ends  and  cor¬ 
rugated  fasteners. 


§  78.181-11  Marking. 

(a)  Marking  on  each  box  in  letters 
and  figiures  at  least  W  hieb  in  a  rec¬ 
tangle  as  fcUows: 


1CC-16X 


(1)  This  mark  shall  be  imderstood  to 
certify  that  box  complies  with  all  specifi¬ 
cation  requirements. 


(a)  Two-piece  ends.  Joints  must  be 
fastened  with  at  least  3  corrugated 
fasteners. 

(b)  Corrugated  fasteners.  -To  be  1" 
wide  and  with  penetration  of  ^  inch. 

§  78.181—6  Lumber. 

(a)  To  be  well  seasoned,  commercially 
dry,  and  free  from  decay,  loose  knots, 
knots  that  would  interfere  with  nailing, 
and  other  defects  that  would  materially 
lessen  the  strength. 


§  78.181—7  Groupings  of  principal 
woods. 

(a)  Grouping  as  follows: 

Oboup  1 


White  pine. 
Norway  pine. 
Aspen  (popple). 
Spruce. 

Western  (yellow) 
pine. 

Cottonwood. 
Balsam  fir. 
Yellow  poplar. 
Chestnut. 

Sugar  pine. 

Cypress. 

Basswood. 


Southern  yellow 
pine. 

Larch  (tamarack). 
Hemlock. 


White  elm. 
Bed  gum. 
Sycamore. 
Pumpkin  ash. 


Willow. 

Noble  fir. 
Magnolia. 

Buckeye. 

White  fir. 

Cedar. 

Redwood. 

Butternut. 

Cucumber. 

Alpine  fir. 
Lodgepole  pine. 
Jackplne. 

Geottp  2 

North  Carolina 
pine. 

Douglas  fir. 

Oboup  3 

Black  gum. 

Black  ash. 

Tupelo. 

Maple,  soft  or  sliver, 


§  78.181-8  Width  of  pieces. 


§  78.181—12  Inside  can. 

(a)  Size:  Approximate  dimensions 
9%  X  9%  X  13i%6  inches. 

(b)  Approximate  capacity:  1,188  cu. 
in. 

(c)  Top:  Embossed. 

Seams:  Crimped  and  soldered. 

Closure:  Airtight  and  leakproof. 

Handles:  Wire. 

(d)  Bottom:  Embossed. 

Seams:  Crimped  and  soldered. 

(e)  Body:  Paneled  on  4  sides. 

Two  seams :  Clinched  and  soldered. 

(f)  Material:  IC  (107  lb.)  tin  or  teme- 
plate. 

(g)  Average  weight:  2  pounds  8 
ounces. 

(h)  Marking:  No  specification  mark¬ 
ing  required. 

§  78.182  Specification  15P;  glued  ply¬ 
wood,  or  wooden  box  for  inside  con¬ 
tainers. 

§  78.182—1  Material  requirements. 

(a)  Lumber  or  plirwood  must  be  well 
seasoned,  commercially  dry,  and  free 
from  decay,  loose  knots,  knots  that 
would  Interfere  with  nailing,  and  other 
defects  that  would  materially  lessen  the 
strength  and  in  accordance  with  the 
following: 

(1)  Lumber  must  be  of  good  commer¬ 
cial  grade. 

(2)  Plywood  sections  shall  be  firmly 
glued  together  with  waterproof  glue.  A 
section  of  phrwood  from  any  part  when 
immersed  in  water  at  room  temperature 
for  48  hours  shall  show  no  delamina¬ 
tion  or  separation  of  plies  to  qualify  glue 
as  waterproof. 


(a)  At  least  2"  for  sides,  top  and  bot¬ 
tom  if  in  two  pieces,  or  2%"  for  tops 
and  bottoms  and  at  least  4"  for  sides  if  in 
three  pieces. 

§  78.181—9  Thickness  of  lumber. 

(a)  Thickness  as  follows: 

(1)  Ends:  Thickness  to  be  not  less 
than  %"  for  Group  1  or  2  lumber  and 
iVle"  for  Group  3  lumber. 

(2)  Sides,  top  and  bottom:  Thickness 
to  be  not  less  than 

§  78.181—10  Assembly. 

(a)  By  nailing  with  either  bright  or 
cement-coated  naUs,  size  and  spacing 
as  follows: 


§  78.182-2  Construction  requirements. 

(a)  Box  shall  be  constructed  of  wood 
or  of  plywood  not  less  than  three-ply 
fabrication  and  shall  be  constructed  so 
as  to  completely  and  snugly  enclose 
body  of  the  inside  container,  and  so 
formed  that  inside  container  cannot 
permanently  change  position  and  be  of 
sufficiently  strong  wood  or  plsrwood  to 
withstand  prescribed  tests  without  seri¬ 
ous  rupture  of  or  damage  to  box  that 
would  cause  failure  or  lead  to  impending 
failure  of  inside  container. 

Notb  1:  Vertical  openings  not  exceeding 
H  Inch  In  width  and  extending  to  within  8 
Inches  of  top  or  bottom  on  two  opposite 
sides  of  box  are  permitted. 
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§  7&185-6  aoM»d  box. 

(a)  Parts  and  pieces  with  edges  In 
close  contact  to  give  completely  closed 
box. 

§  78.185—7  Top*  sideSy  and  bottom. 

(a)  Each  cleated  at  both  ends;  inter¬ 
mediate  rows  of  cleats  authorized. 

§  78.185-8  Qeats. 

(a)  Ends  mitered  or  with  mortise  and 
tenon  Joints. 

(b)  Cleats  for  plywood  boxes  shall  be 
Group  4  woods. 

§  78.185-9  Ends. 

(a)  Battened  when  prescribed.  Wired 
ends  authorized  provided  wires  run  cross 
grain  and  terminate  in  loops  with  ends 
of  wire  driven  through  end  board  and 
clinched.  Grain  of  wood  and  outside  ply 
of  plywood  shall  be  perpendicular  to  sides 
except  for  wired  ends. 

(b)  As  provided  by  S  73.65  (a)  (1), 
Note  1,  of  this  chapter,  wooden  boxes, 
having  inside  metal  containers  which 
are  tightly  and  securely  closed,  may  be 
equipped  with  hand  holes  in  each  end 
which  must  be  not  more  than  one  inch 
by  four  inches  and  centered  laterally 
not  nearer  than  1%  inches  from  top 
edge  of  end  of  box. 

§  78.185-10  Wires. 

(a)  One  wire  over  each  row  of  cleats; 
Intermediate  wires  as  prescribed. 

§  78Ti85-ll  Stapling. 

(a)  Staples  for  wires  over  cleats  driven 
through  boards  into  cleats  and  anchored; 
others  through  boards  and  clinched. 

§  78.185—12  Thickness  of  boards  or 
plywood  (sides,  tops,  bottoms,  and 
ends). 

(a)  Thickness  as  follows  except  that, 
for  thicknesses  prescribed  as  ^e"  or  less, 
resawn  boards  must  be  ^cker  for 
each  resawn  surface: 


(b)  Specifications  for  the  outside  con-  ing  shall  be  n 
tainer  must  be  filed  with  and  approved  measuring  6" 
by  the  Bureau  of  Explosives.  10  cycles  of  4 

§  78.182-3  Tests.  at  a  ten 

(a)  One  sample,  taken  at  random  After  10  cycles 
smd  with  inner  container  filled  to  show  not  more 
marked  capacity  with  water  and  closed^  delamination 
as  for  use,  shall  be  capable  of  with-'"  delamination 
standing  prescribed  tests  without  leak-  (.-nine  «  t 
age.  Tests  shall  be  made  of  eswh  size  ®  <o.io&-5  v 
by  each  company  starting  production.  (a)  Of  smm 
The  type  tests  are  as  follows:  of  equal  stren 

(1)  Complete  pstckage  must  be  capable  sizes, 
of  withstanding  two  drops  from  a  height  •  70  i  hk-a  c 
of  4  feet  onto  solid  concrete,  the  first  ®  <o.ni;>-w  a 
drop  to  be  made  diagonally  so  top  cor-  (a)  Wire  si 
ner  will  strike  the  concrete;  the  second  >  7a.ift5_5  c 
drop  onto  a  2  inch  by  6  inch  timber  ° 
resting  on  the  concrete  with  the  6  inch  (a)  Grouph 
leg  vertical,  the  drop  being  made  with 
the  box  in  a  horizontal  position  and  at 
right  angles  to  the  timber  so  that  impact  Norway  pine 
is  near  the  center  of  the  box  side-walL  Aspen  (pop^) 

(2)  Additional  tests  as  required  by  spruce, 

inside  container  specification.  western  yeUow 

pine. 

§  78.182—4  Marking.  Cottonwood. 

(a)  Each  outside  container  must  be 
plainly  marked  with  letters  and  figures 
at  least  %  inch  high  applied  by  hot  ^^te  fir 
branding  iron  or  dark  colored  printing  cedar, 
ink  with  pressure  dies  as  follows:  Redwood. 

(1)  ICC-15P.  This  mark  shall  be 

understood  to  certify  that  the  complete  southern  yeUoi 
outer  package  complies  with  all  specifi-  pine, 
cation  requirements.  Hemlock. 

(2)  Name  or  symbol  (letters)  of  com-  North  Carolina 
pany  setting  up  the  package,  or  other  Ph^®* 
party  assuming  responsibility  for  its 
compliance  with  the  specification  re-  White  elm. 
quirements;  this  must  be  registered  with  R®d  gum. 
the  Bureau  of  Explosives  and  located  just  Sycanmre. 
above  or  below  the  mark  specified  in  Punxpkinaeh. 
paragraph  (a)  (1)  of  this  section. 

S  78.185  Specification  16A;  plywood  or 
wooden  boxes,  wirebound. 

§  78.185-1  Compliance. 

(a)  Required  in  all  details.  Authorized 
tolerances.  Cleats,  battens,  and  handles, 
minus  yitz";  single  thickness  veneer, 
minus  5  percent;  resawn  boards, 
below  specified  thickness  for  boards  up 
to  thick  and  below  specified 
thieknesa  for  boards  Or  more  thick. 

§  78.185-2  Lumber  or  plywOod. 

(a)  Lumber  shall  be  well  seasoned  and 
commercially  dry;  free  from  decay,  ob¬ 
jectionable  knots,  slanting  shakes,  sharp 
cross  grain,  and  other  defects  that  ma¬ 
terially  lessen  the  strength.  Grain  of 
wood  in  cleats  and  battens  must  not  cross 
piece  within  its  length. 

(b)  Phrwood  shall  be  made  from  ve¬ 
neer  which  has  been  rotary  cut.  sliced,  or 
sawed.  Plywocxl  shall  be  good  commer¬ 
cial  box  or  sheathing  grade  and  shall 
be  moisture-resistant:  free  from  decay, 
objectionable  knots  that  interfere  with 
nailhig,  splits,  gaps,  and  other  defects 
that  materialhr  lessen  the  strength. 

(1)  Moisture-resistant  plywood  shall  4. . 

be  fabricated  with  either  ssmthetic  or  - 

protein  type  glue.  Specimens  for  test-  •  Minimum  toleranoe  of  6%  permitted  for  spedfled  thicknesses. 


Black  gum. 
Tupelo. 
Maple— eoft  or 
aUver. 


Hard  maple. 
Beech. 

Oak. 

Hackberry. 


Birch. 
Bock  elm. 
White  ash. 
Hickory. 


Minimum  thickness  of  boards  (inch) 


Group  of  wood 


Authorised  rtobs  weight,  box  and  contents,  not  oyer  (pounds) 


(1)  For  boxes  with  3  or  more  rows  of  cleats,  boards  of  the  next  lower  thickness 
prescribed  in  the  table  are  acceptable. 


Minimum  thickness  of  plywood  (Inch) 


Group  of  wood 


Authorised  gross  weight,  box  and  contents, 
not  over  (pounds) 


Mi 

Jit 

H 

Ms 

(0.12S) 

(0.141) 

(0.1«7) 

(0.186) 

(0.219) 

(0.260) 

(0.313) 

26 

86 

60 

76 

100 

160 

200 

86 

60 

76 

100 

160 

200 

316 

60 

76 

100 

160 

200 

316 

400 

76 

100 

160 

200 

315 

400 
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§  78.185-13  Size  of  cleats. 

(a)  At  least  by  when  thick¬ 
ness  required  for  boards  exceeds  W*l 
otherwise  at  least  %6"  by 

§  78.185-14  Binding  wires  (sides,  top, 
and  bottom). 

(a)  Spacing  not  over  8". 

Exception:  When  each  binding  wire  Is 
■tspled  to  a  row  of  cleats,  11"  spacing  Is 
authorized. 

(b)  Number  and  size  of  binding  wires 
as  follows: 


Minimum  gunge  of  wliee,  Wusbbom  and 
Moon 

Number 
o(  wins 

16 

U 

14 

U 

13 

Anthorlaed  grosa  weight. 

(poonda) 

bozandoontmita 

L- . 

U 

80 

78 

100 

180 

1 . 

80 

78 

MM 

180 

900 

4. . 

78 

100 

180 

900 

SIS 

1. . 

■ _ 

100 

180 

900 

200 

618 

818 

400 

400 

7 . 

400 

§  78.185—15  Wires  for  wired  ends. 

(a)  At  least  2  wires  on  each  end,  size 
not  less  than  as  specified  for  binding 
wires  in  8  78.185-14,  and  spaced  as  fol¬ 
lows: 


Tblckneaa 

Maximum  spacing 

of  end 
(Inch) 

Between  Wires  to 
wires  cleats 

(Inch)  (Inch) 

0.125 

6  4 

.143 

6  4 

.167 

6H  4 

.187 

OH  4 

.910 

7  .  4 

.280 

7  4 

.818 

7  4 

Thickness  of  ends 
(Inch) : 

o.ias _ 

0.143 _ 

0.167 _ 

0.187 _ 

0JI19 _ 

0.260 _ 

0.313 _ 


Maximum 
apadng  {inehea) 

-  10 

-  11 

12 

_  18 

_  14 

_  15 

_  16 


§  78.185—18  Side  cleat  battens  and  wired 
,  end  supports. 

(a)  Side  cleat  battens.  At  least 
by  fastened  securely  to  ends  so  as 
to  be  a^acent  to  side  cleats  when  box  is 
set  up ;  required,  in  addition  to  any  other 
battens,  when  authorized  gross  weight 
exceeds  the  following: 

'  Authorized  gross 
weight,  box  and 
contents,  over 

Group  of  wood  In  cleats :  (pounds) 

1 _  100 

2 _  160 

3  _  200 

4  _  200 


(b)  Wired  end  supports.  Wired  ends, 
for  boxes  for  authorized  gross  weight 
exceeding  the  foregoing,  must  be  rein¬ 
forced  by  2  strips  (liners),  at  least  1)4" 
wide  and  as  thick  as  ends,  securely 
pled  along  edges  of  the  end  parallel  to 
the  wires;  side  cleat  battens  not  required. 

§  78.185-19  Marking. 

(a)  Marking  on  oach  box  with  letters 
and  figures  at  least  Vz”  high  in  rectangle 
as  follows: 


(b)  Ends  less  than  10  inches  deep  are 
authorized  with  1  wire  provided  they  are 
reinforced  by  2  strips  (liners),  at  least 
IV4"  wide  and  as  thick  as  ends,  securely 
stapled  along  edges  of  the  end  parallel  to 
the  wires. 

§  78.185—16  Staple  spacing  (approxi¬ 
mate)  and  minimum  size. 

(a)  Staples  into  cleats  16  gauge, 
Washburn  and  Moen,  and: 

(1)  One  and  one-fourth  inches  long 
with  l)4-inch  spacing,  or  1%  inches 
long  with  1-inch  spacing,  when  boards 
are  over  )4-inch  thick. 

(2)  One  and  one-eighth  inches  long 
with  lyz*  spacing,  for  boards  )4"  thick 
or  less;  except  that  staples  Ys"  long  with 
iy2"  spacing  are  authorized  when  boards 
are  V7"  thick  or  less. 

(b)  Other  staples  18  gauge,  Washburn 
and  Moen. 

§  78.185—17  End  supporting  battens.' 

(a)  End  supporting  battens  at  least 
IVs"  wide  and  same  thickness  as  cleats; 
ftetened  securely  across  ends  parallel  to 
side  cleats;  required  so  that  unsupported 
^tance  between  cleats,  battens,  and 
between  cleats  and  battens  will  be  not 
greater  than  as  follows. 

^Not  required  for  wired  ends  less  than  20 
Inches  long. 


ICX>-16A*** 

(1)  Stars  must  be  replaced  by  maxi¬ 
mum  authorized  gross  weight  (for  exam¬ 
ple,  ICX)-16A150,  etc.) .  This  mark  shaU 
be  understood  to  certify  that  box  com¬ 
plies  with  all  specification  requirements. 

(b).  Name  of  maker  located  just  above, 
below,  or  following  the  mark  specified  in 
paragraph  (a)  of  this  section;  symbol 
(letters)  authorized  if  registered  with 
the  Bureau  of  Explosives. 

§  78.185—20  Setting  up  and  closing. 

(a)  Nail  or  staple  unwired  ends  to 
side  cleats  at  intervals  not  over  2)4"; 
fasten  wired  ends  securely  by  means  of 
l(X)p  fasteners. 

(b)  Twist  ends  of  binding  wires  or 
bend  loops  to  give  tight  closure. 

(c)  Nail  at  least  2  nails  through  side 
cleats  into  each  side-cleat  batten  at  not 
over  4"  intervals;  nail  through  top  and 
bottom  cleats  with  one  7-penny  nail  into 
each  end  of  end-supporting  battens. 

§  78.185—22  Sp^al  box  authorized  only 
when  used  in  conjunction  with  in¬ 
side  spec.  2U  (§  78.24  of  this  chap¬ 
ter)  polyethylene  5-  and  15-gallon 
cubical  containers. 

(a)  The  boxes  shall  comply  with  spec. 
16A  requirements  using  the  table  for  a 
gross  weight  of  200  pounds  for  construc¬ 
tion  purposes  only,  except  as  follows: 

(1)  The  top  section  of  boxes  may  have 
a  hole  not  over  4)4  inches  in  diameter 
.midway  between  the  cleats,  and  centered 
not  less  than  3%6  inches  from  either  the 
back  or  front  edge  of  boxes. 

(2)  Five-gallon  capacity — ends.  Ends 
may  be  made  from  )4  inch  or  thicker 


veneer  and  have  only  one  14-gauge  wire 
across  lace.  One-eighth  inch  veneer 
liners,  at  least  1)4  inches  wide,  must  be 
stapled  across  the  t(^  and  bottom  of  the 
ends. 

(!)  Fifteen-gallon  capacity — ends. 

Ends  must  be  made  with  same  thickness 
faceboard  material  as  the  sides,  top,  and 
bottom  and  must  have  two  liners  of  the 
same  thickness,  at  least  3  inches  wide, 
fastened  by  two  rows  of  staples.  Ends 
may  have  one  13-gauge  wire  across  face. 

(3)  Paper  overlaid  veneer  having  ve¬ 
neer  core  of  group  3  or  4  wood  and  com¬ 
pletely  covered  on  each  side  with  42 
pound  basis  weight  kraft  paper  securely 
adhered  thereto  by  moisture  resistant  ad¬ 
hesive,  is  authorized.  Total  combined 
thickness  of  finished  board  shall  be  not 
less  than  0.160  inch. 

(4)  Wire  spacing  for  5-gallon  capacity 
containers.  Binding  wires  stapled  to  a 
row  of  cleats  may  be  spaced  not  more 
than  13  inches  apart.  . 

,(b)  Wireboimd  wooden  or  paper  over¬ 
laid  veneer  board  boxes  must  be  pro¬ 
vided  with  full  size  double-faced 
corrugated  liners  of  at  least  125-pound 
test  (Mullen  or  Cady)  for  bottom  and 
sides.  Full  area  top  pad  is  required  for 
5-gallon  capacity  containers  and  must 
be  a  minimum  of  200-pound  test  (Mullen 
or  Cady) .  Full  area  top  pad  is  required 
.  for  the  15-gallon  capacity  container  and 
must  be  a  minimum  of  275-pound  test 
(Mullen  or  Cady) . 

(c)  Marking  required: 

(1)  Marking  on  each  box  with  letters 
and  figures  at  least  )4  inch  high  in  rec¬ 
tangle  as  follows: 

ICO-16A-C 


(2)  This  mark  shall  be  understood  to 
certify  that  outer  container  complies 
with  all  construction  requirements  of  the 
specification. 

(3)  Name  of  maker  shall  be  located 
just  above,  below,  or  following  the  mark 
specified  in  subparagraph  (1)  of  this 
paragraph;  symbol  (letters)  authorized 
if  registered  with  the  Bureau  of  Ex¬ 
plosives. 

§  78.186  Specification  16B;  wooden 
boxes,  wirebound. 

§  78.186—1  Compliance. 

(a)  Inquired  in  all  details.  Author¬ 
ized  tolerances:  Cleats,  battens,  and 
handles,  minus  )^2";  single  thickness 
veneer,  minus  5  percent:  resawn  boards, 
below  specified  thickness  for  boards 
up  to  %2"  thick  and  Vsz”  below  specified 
thickness  for  boards  )4"  or  mere  thick. 

§  78.186—?  Lnmber. 

(a)  Well  seasoned  and  commercially 
dry;  free  from  decay,  objectionable 
knots,  slanting  shakes,  sharp  cross  grain, 
and  other  defects  that  materially  lessen 
the  strength.  Grain  of  wood  in  cleats 
and  battens  must  not  cross  piece  within 
its  length. 

§  78.186-3  Wire*. 

(a)  Of  annealed  steel,  or  other  metal 
of  equal  strength,  Washburn  and  Moen 
sizes. 
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S  78.186-4  Staple*. 

(a)  Wire  siae,  Washburn  and  Moen. 
S  78.186—5  Grouping  of  principal  wood*, 
(a)  Groupings  as  follows: 


Oaour  1 

White  pin*. 

Noble  fir. 

Norway  pin*. 

Willow. 

Aapen  (poppU). 

Magnolia. 

Aprue*. 

Bugeye. 

Waatem  yallow  pin*. 

White  Hr. 

Cottonwood. 

Cedar. 

TeUow  poplar. 

Redwood. 

Balaam  fir. 

Butternut. 

Oheatnut. 

Alpine  fir. 

Sugar  pin*. 

Cucumber. 

Oypraa*. 

Lodgepole  pin*. 

Baaawood,' 

Jack  pine. 

OaoTTP  2 

Southern  yellow 

North  Carolina  pin*. 

pine. 

Douglas  fir. 

Hemlock. 

Larch  (tamarack). 

Oaovp  8 

White  elm. 

Black  ash.  * 

Bed  gtim. 

Black  gum. 

Sycamore. 

Tupelo. 

Pumpkin  ash. 

Maple — soft  or  silver. 

Oaoxjp  4 

Hard  maple. 

Birch. 

Beech. 

Rock  elm. 

Oak. 

White  ash. 

Hackberry. 

Hickory. 

§  78.186-6  Oosed 

box. 

(a)  Parts  and  pieces  with  edges  in 
close  contact  to  give  completely  closed 
box  except  that  spaces  IVit"  are  author¬ 
ized  between  side  boards  and  between 
top  boards  when  boards  are  at  least  3^" 
wide. 

(b)  Handles:  Containers  may  be  pro¬ 
vided  with  suitable  handles  at  discretion 
of  shipper.  When  used,  they  must  be 
securely  fastened  along  tops  of  sides  un¬ 
der  wires  and  project  3  inches  or  be 
mounted  on  end  cleats;  extensions  of  side 
boards  acceptable;  dimensions  as  fol¬ 
lows: 


Handles  >  minimum 

AuthortBed  groa*  wele^t  cross  section 
not  over  (pounds) :  {inches) 

160 _ 

aoo _  %x2iZ 

816 _ 

400 _ 

*Al*o  ridge  reinforcing  batten*  when  pre- 
Bcrlbed. 

§  78.186—7  Top,  ride*,  and  bottom. 

(a)  Each  deated  at  both  ends;  inteY- 
mediate  rows  of  cleats  authorized. 

§  78.186-8  Oeat*. 

(a)  Ends  mitered  or  with  mortise  and 
tenon  joints. 

§  78.186-9  Ends. 

(a)  Battened  when  prescribed.  Wired 
ends  authorized  provided  wires  run  cross 
grain  and  terminate  in  loops  with  ends 
of  wire  driven  through  end  board  and 
clinched.  Grain  of  wood  perpendicular 
to  sides  except  for  wired  ends.  Ridge- 
top  containers,  authorized  as  follows: 

(1)  Ends  must  be  at  least  2  times  as 
thick  as  prescribed  in  §  78.186-12. 

(2)  Unsupported  distance  as  pre¬ 
scribed  in  S  78.186-17  must  not  exceed 
10"  in  any  case. 

(3)  Ridge  over  30"  long  must  be  rein¬ 
forced  on  the  outside,  from  end  to  end. 
by  2  battens  with  abutting  edges  and  of 
cross  section  as  prescribed  for  handles. 

(4)  Vertical  grain  unwired  ends  are 
authorized. 

§  78.186-10  Wires. 

(a)  One  wire  over  each  row  of  cleats; 
Intermediate  wires  as  prescribed. 

§  78.186-11  Stapling. 

(a)  Staples  for  wires  over  cleats 
driven  through  boards  into  cleats  and 
anchored;  others  through  boards  and 
clinched. 

§  78.186-12  Thickness  of  boards  (sides, 
tops,  bottoms,  and  ends). 

(a)  Thickness  as  follows  except  that, 
for  thicknesses  prescribed  as  ^e"  or  less, 
resawn  boards  must  be  %4"  thicker  for 
each  resawn  stirface: 


S  78.186-15  T^re*  for  wired  ends. 

(a)  At  least  2  wires  on  each  end,  size 
not  less  than  as  q;)ecifled  for  binding 
wires  in  8  78.186-14,  and  spaced  as 
follows: 


Tbickneas 
of  end 
(Inch) 

Maxlmom  •pacing 

Between 

wire* 

(inch) 

Wires  to 
ctesta 
(inch) 

a  126 

« 

4 

.143 

6 

4 

.167 

6M 

4 

.187 

6H 

.219 

7 

4 

.260 

7 

4 

.813 

7 

4 

Group  o^wooil 

Minimum  thickness  of  boards  (inch) 

' 

(0.126) 

(0.143) 

H 

(0.167) 

(0.186) 

(0.210) 

M 

(0.260) 

(*.313) 

Authorised  gross  weight,  box  and  contents  (pounds) 

1 . 

26 

36 

60 

1 

76 

1  1 

100 

150 

200 

2 . 

36 

60 

76 

100 

160 

200 

316 

1 . 

60 

76 

100 

160 

200 

316 

400 

4 . 

76 

100 

160 

200 

315 

400 

(b)  Ends  less  than  10  inches  deep  are 
authorized  with  1  wire  provided  they  are 
reinforced  by  2  strips  (liners),  at  least 
IV^"  wide  and  as  thick  as  ends,  securely 
stapled  along  edges  of  the  end  parallel 
to  the  wires. 

§  78.186-16  Staple  spacing  (approxi. 
mate)  and  minimum  size. 

(a)  Staples  into  cleats  16  gauge, 
Washburn  and  Moen,  and: 

(1)  One  and  one-fourth  inches  long 
with  1%"  spacing,  or  1%"  long  with  1" 
spacing,  when  boards  are  over  thick. 

(2)  One  and  one-eighth  inches  long 
with  1%"  spacing,  for  boards  Vi"  thick 
or  less;  except  that  staples  Ye”  long  with 
1^"  spacing  are  authorized  when  boards 
are  V^"  thick  or  less. 

(b)  Other  staples  18  gauge,  Washburn 
and  Moen. 

§  78.186—17  End  supporting  battens.^ 

(a)  At  least  IV^"  wide  and  same  thick¬ 
ness  as  cleats;  fastened  securely  across 
ends  parallel  to  side  cleats;  required  so 
that  unsupported  distance  between 
cleats,  battens,  and  between  cleats  and 
battens  will  be  not  greater  than  as  fol¬ 
lows: 

Thlckne**  of  end*  Maximum-spacing 

(Inch) :  {inches) 

0.125 _ 10 

0.143 _  11 

0.167 _ 12 

0.187 _  13 

0J19 _  14 

0J50 _  15 

0A13 _ 16 


(b)  For  boxes  with  3  or  more  rows 
of  cleats,  boards  of  the  next  lower  thick¬ 
ness  prescribed  in  the  table  are  accept¬ 
able. 

§  78.186-13  Size  of  cleats. 

(a)  At  least  by  when  thick¬ 
ness  required  for  boards  exceeds  W'l 
otherwise  at  least  %*"  by 

78.186-14  Binding  wire*  (side*,  top, 
and  bottom). 

(a)  Spacing  not  over  8". 

Exception:  When  each  binding  wlr*  1* 
stapled  to  a  row  of  cleat*.  11'*  spacing  1* 
authorised. 


(b)  Number  and  size  of  binding  wires 
as  follows: 


Minimum  gauge  of  wires,  Washburn  and 
Moen 

Number 

of  wire* 

16 

16 

14 

13 

12 

Autboriad  gross  weight,  box  and  contents 
(pounds) 

2. . 

38 

60 

78 

100 

150 

8. . 

80 

76 

100 

180 

200 

4 _ 

75 

100 

160 

200 

315 

8 . 

100 

160 

200 

315 

400 

6 . 

200 

315 

400 

7 _ 

400 

_ _ _ _  §  78.186-18  Side  cleat  battens  and  wired 

180  200  supports. 

^  ^  (a)  Side  cleat  battens.  At  least 

400  .  by  i%6";  fastened  securely  to  ends  so 

_ as  to  be  adjacent  to  side  cleats  when  box 

ading  wires  is  set  up;  required,  in  addition  to  any 
other  battens,  when  authorized  gross 
_  weight  exceeds  the  following: 

Washbom  and  Author^ed  gross 

weight,  OCX  ana 

_  Group  of  wood  contents,  over 

in  cleats:  (pounds) 

W  13  1 _  100 

-  2  — _  1®® 

ox  and  contents  g  _  2OO 


(b)  Wired  end  supports.  Wired  ends, 
for  boxes  for  authorized  gross  weight  ex- 


Inchee  long. 
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ceedlng  the  foregoing,  must  be  rein- 
forc^  by  2  strips  (liners),  at  least 
^de  and  as  thick  as  ends,  securely 
stapled  along  edges  of  the  end  parallel 
to  the  wires;  side  cleat  battens  not 
required. 

§  78.186-19  Marking. 

(a)  Marking  on  each  box  with  letters 
and  figures  at  least  high  In  rectangle 
as  follows. 

lOO-lBB*** 


(1)  Stars  must  be  replaced  by  max¬ 
imum  authorized  gross  weight  (for  ex¬ 
ample.  ICC-16B315.  etc.).  This  mark 
shall  be  understood  to  certify  that  box 
complies  with  all  specification  require¬ 
ments. 

(b)  Name  of  maker  located  just  above, 
below,  or  following  the  mark  specified 
in  paragraph  (a)  of  this  section;  ssrmbol 
(letters)  authorized  If  registered  with 
the  Bureau  of  Explosives. 

§  78.186-20  Setting  up  and  closing. 

(a)  Nail  or  staple  imwired  ends  to  side 
cleats  at  Intervals  not  over  2^^" ;  fasten 
wb%d  ends  sectu*ely  by  means  of  loop 
fasteners.  Provided.  That  ends  at  least 

thick  may  be  nailed  with  cement- 
coated  nails  through  sides,  top.  and  bot¬ 
tom  of  box  into  the  ends  at  3"  Intervals. 

(b)  Twist  ends  of  binding  wires  or 
bend  loops  to  give  tight  closure. 

(c)  Nail  at  least  2  nails  through  side 
cleats  into  each  side-cleat  batten  at  not 
over  4"  intervals;  naU  through  top  and 
bottom  cleats  with  one  7-penny  nail  into 
each  end  of  end-supporti:^  battens. 

§78.186-21  Special  box. 

(a)  Gross  weight  not  over  500  pounds. 
Must  comply  with  this  specification  ex¬ 
cept  as  follows:  Sides,  top.  bottom,  and 
ends,  to  be  of  group  2  or  3  wood  having 
minimum  thickness  of  for  boxes  not 
over  315  pounds  rnross  weight,  lor 
boxes  not  over  400  pounds  gross  weight, 
and  %"  for  boxes  not  over  500  pounds 
gross  weight.  Size  of  end  cleats  must  be 
at  least  x  and  ends  must  have 
horizontal  supporting  battens  at  least 
1%"  X  One  batten  is  required  for 

boxes  not  over  200  pounds  gross  weight 
and  three  battens  for  others.  Ends  must 
be  held  in  place  by  one  metal  strap  at 
least  %"  X  0.020"  completely  around  the 
box  stapled  to  the  middle  end  battens. 
When  size  of  box  will  not  permit  the 
application  of  all  prescribed  binding 
wires  during  manufacture,  the  addi¬ 
tional  binding  wires  of  prescribed  niun- 
ber  and  size,  or  metal  straps  of  equal 
number  and  strength,  must  be  applied 
after  closing.  At  least  three-binding 
wires  must  be  applied  to  boxes  not  over 
200  pounds  gross  weight  and  at  least  four 
to  boxes  over  200  poimds  gross  weight 
by  the  box  manufacturer.  Binding  wires 
for  boxes  over  400  pounds  gross  weight 
must  be  of  size  and  number  prescribed 
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for  boxes  not  over  400  pounds  gross 
weight. 

§  78.187  Specification  16D;  wooden 
wirebound  overwrap  for  inside  con¬ 
tainers. 

§  78.187—1  Material  requirements. 

(a)  Lumber  shall  be  as  follows: 

(1)  Lumber  shall  be  well  seasoned  and 
commercially  dry;  free  from  decay,  ob¬ 
jectionable  knots,  slanting  shakes,  sharp 
cross  grain,  and  other  defects  that  ma¬ 
terially  lessen  the  strength.  Grain  of 
wood  in  cleats  and  battens  must  not  cross 
piece  within  its  length. 

(2)  Authorized  tolerances;  cleats,  bat¬ 
tens  and  handles,  minus  inch;  single 
thickness  veneer,  minus  5  percent;  re¬ 
sawn  boards,  inch  below  specified 
thickness  for  boards  up  to  %2  inch  thick 
and  ^2  inch  below  specified  thickness  for 
boards  Vt  inch  or  more  thick. 

(3)  Woods  authorized  are  in  the  fol¬ 
lowing  groups: 


Orottp  2 


Southern  yellow  North  Carolina  pine. 

pine.  Douglas  fir. 

Hemlock.  Larch  (tamarack) . 


Gbottp  8 


White  elm. 
Red  giun. 
Sycamore. 
Pxunpkln  ash. 
Black  ash. 


Black  gum. 
Tupelo. 

Maple — soft  or 
silver. 

Oaoup  4 


Hard  maple. 
Beech. 

Oak. 

Hackberry. 


Birch. 
Rock  elm. 
White  ash. 
Hickory. 


(b)  Binding  wires  and  staples  shall  be 
as  follows: 

(1)  Of  annealed  steel  or  other  ma¬ 
terial  of  equal  strength,  Washburn  and 
Moen  sizes. 


§  78.187—2  Construction  requirements. 

(a)  Wirebound  overwrap  for  drum- 
type  inside  container  shall  be  construct¬ 
ed  in  accordance  with  the  following: 


Marked  capacity  of  inside  containers 

Wirebound  containers 

Not  over  6  gallons 

Not  over  IS  gallons 

Not  over  30  gallons 

Not  over  SS  gallons 

Faceboard  tkiekneu  (tides  otUf) 

Omnp  2  wnndii  ,  _ .  . 

^"v«nnAr.  _  _  . 

H"  resawn _ 

9(«"  resawn _ 

94"  resawn. 

94"  resawn _ 

Do. 

CUatt,  mttered 

_ _ _ 

Outside  cleats.  Group  2, 3,  or  4 
woods. 

Binding  wiret 

X  H" . 

X  . 

‘M«"  X  54" . 

»Me"x54. 

Number  and  gauge  over  outside 
cleats. 

2-14  gangn  .  _ 

2-12  gauge . . 

2-11  gauge . . 

2-11  gauge. 

Number  and  gauge  intermediate 
wires. 

1-14  gauge _ 

3-12  gauge . . 

4-12  gauge . 

2-12  gauge. 

2-11  gauge. 

fitapies  (.length,  gauge  and  epaeing) 

1V4"-16  gauge _ 

1H"-16  geuge _ 

1V4"-16  gauge _ _ 

154"-16  gauge. 

94 •"-18  gauge. 
194". 

44"-18  gauge _ 

li«"-18  eauze _ 

H«"-18  gauge _ 

Maximum  space  between  staples 
Tope  and  bases  (group  i,S,  or  4 

194"  _ 

194" . 

. 

woods) 

94"  msawn  .  _ 

Mu"  _ 

»9(«". 

nAftATis  (2  mqiiirnti) 

‘Me"  X  54" . 

‘M«"  X  54" . 

194"  X  54". 

Staples  or  cement  coated  nails... 

_ 

*M  •"-18  gauge - 

IH"-!#  ^uge _ 

22-4d  nails . 

194"-14  gauge. 

(1)  Staples  for  wires  over  cleats 
driven  through  boards  into  cleats  and 
anchored;  others  through  boards  and 
clinched. 

(2)  Container  shall  be  closed  with 
threaded  loop  fastener  with  “Z”  clinch 
for  all  capacities  except  5  gallons  for 
which  regular  clinch  is  authorized. 

(3)  Where  binding  wire  closure 
clinches  contact  inner  container, 


inches  wide  water-resistant  fabric  cloth 
with  plastic  coated  backing  and  pressure- 
sensitive  adhesive  or  other  suitable 
means  shall  be  applied  in  a  single  strip 
across  clinches,  or  other  equally  efficient 
methods  may  be  used. 

(b)  Wirebound  overwrap  for  bottle- 
type  inside  container  shall  be  con¬ 
structed  in  accordance  with  the  follow¬ 
ing: 


Wirebound  containers 

Marked  capacity  of  inside  containers 

Not  over  654  gallons  (rectan¬ 
gular  overwrap) 

Not  over  13  gallons 
(rectangular 
overwrap) 

Not  over  13  gallons 
(cylindrical 
overwrap) 

Faceboard  thickness  (sides  onlf) 

94#" . 

94" . 

94". 

94s". 

Da 

«94s"  X  94". 
Outside  cleatsonly 

2-12  gauge. 

Do. 

Omnp  8  wnmls  , . .  .......  . . 

54"  resawn _ 

94«" . 

__do  __  --  -  __ 

_ .do _ - . 

Cleats 

Outside  and  interrupted  cleats . 

>9(s"  X  54" . 

654"  X  94" . 

»9(s"  X  54" . 

654"  X  94" . 

Binding  wires 

Number  and  gauge  ova-  outside  deats . 

Number  and  gauge  over  intermediate  cleats 
or  intermediate  wires. 

2-13  gauge . 

2-14  gauge  (not  over  6  gal¬ 
lons). 

4-14  gauge  (not  over  654 
gallons). 

2-12  gauge . 

4-13  gauge . 
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§  78.190—7  QeaU  required. 

(a)  Two  on  each  face  at  opposite 
edges;  othm  as  necessary  so  that  cleats 
are  not  oyer  12"  apart.  The»e  to  ex¬ 
tend  full  length  of  face. 

(b)  Others,  If  necessary,  to  provide 
nailing  surface  at  each  box  edge. 

§  78.190-8  Parts  and  dimensions. 

(a)  Parts  and  dimensions  as  follows: 


Mvksd  capacity  of  inside  containers 


Not  over  U  gallons 
(rectangular 
overwrap) 


Not  over  U  gallons 
(cylindrical 
overwrap) 


In  outside  and  interrupted  cleats 
In  intermediate  cleats  ... . . 


gauge, 
gauge.. 
M"-18  gauge.. 


m"-l#  gauge. 
None. 

No  T*  gap  in  sta* 
plee  required. 


Over  intermediate  wires . 

Note:  A  2"  gap  between  staples  must  be 
provided  in  the  center  of  each  line  of  sta¬ 
ples  over  the  intermediate  cleats. 

Topi* 


Cleats  of  group 
3  or  4  wo^s  > 


Authorized 

gross 

weight 


Face  material  thldmees. 


Battens. 


Mini. 

mum 

width 


Face  material  thickness. 


Edge  stripe. 


H"  X  »He'^ 
(Battens.) 


Canter  strips. 


I A  hole  of  suitable  type  mav  be  left  in  top  of  box  to  provide  for  motmdlng  neck  of  Innw  container. 

(Exterior  grade  plywood  W  thkk  with  no  battens  is  authorized. 

(1)  Containers  shall  be  closed  with  §  78.190-3  Lumber, 
thre^ed  loop  fasteners  using  a  regular  seasoned  and  commercially 

cimcn.  from  decay,  loose  knots,  knots 

§  78.187-3  Assembly.  would  interfere  with  nailing,  and 

i.  1.J*  other  defects  that  would  materially 

(a)  overwrap  ^  be  constated  to  lessen  the  strength.  CTeate  to  be  free 
provide  a  snug  fit  for  the  inside  con-  from  knots  and  grain  of  wood  must  not 

...  .  .  t.  cross  cleat  in  less  than  one-half  its 

(b)  Overwrap  inside  surfaces  shall  be  length 

reasonably  smwth  and  free  from  pr^  (b)  to  be  at  least  3-ply,  except  for 
lections  which  would  damage  inside  cleats;  each  ply  glued  in  place  with 
container.  grain  at  right  angles  to  the  one  next. 

§  78.187-4  Tesu.  §  78.190-4  NaUs. 

(a)  Wirebound  overwrap;  when  as-  (a)  Cement  coated  and  of  size  spec!- 
sembled  as  for  use,  shall  withstand  the  fled  for  “sinkers*’,  “coolers”,  and  “3-ply- 
tests  prescribed  for  specified  inside  con-  veneer  nails”  as  generally  known  to  the 
tainers.  The  completed  package  must  trade. 

wit^tand  these  tests  without  serious  §78.190.5  Grouping  of  prineipal  wooda 
rupture  of  the  overwrap  and  without  ® 

producing  a  condition  of  the  overwrap  Grouping  as  follows: 

that  could  result  in  potential  damage  to  Osottp  1 

the  inside  container.  wmta  pine.  Cbeetnut. 

S78.187-S  Making  .uU.ori«d. 

(a)  Marking  on  each  overwrap  with  Spruce.  Basswood, 

letters  and  figures  at  least  %  inch  high  Western  (yellow)  wuiow. 

in  rectangle  as  follows:  _  ^  Noble  to. 

Cottonwood.  Magnolia. 

I  I  Yellow  poplar.  Buckeye. 

ICO-ISD  i 

Cedar.  Alpine  to. 

_ !  Redwood.  Lodgepole  pine. 

(b)  This  mark  shall  be  imderstood  ^cumbM 

to  certify  that  outer  container  com-  Gboupz 

pUm  with  ^  construcUon  requirement*  south«nT«iowpto..  Dougta.  Hr. 

of  the  specification.  Hemlock.  Larch  (tamarack) 

(c)  Name  of  maker  shall  be  located  North  Carolina  pine. 

Just  above,  below,  or  following  the  mark 

specified  in  paragraph  (a)  of  this  section;  Gtoup  8 

symbol  (letters)  authorized  if  registered  White  elm.  Black  ash. 

with  the  Bureau  of  Explosives.  J***  Black  g\un. 

Sycamore.  Tupelo. 

§  78.190  Specification  19A;  wooden  Pumpkin  ash  Maple — soft  or  sliver, 

boxes,  ^ued  plywood  cleated.  Oboup  4 

§  78.190-1  Compliance.  Bard  maple.  Birch. 

(a)  Required  in  all  details.  wSJe*lSL 

S  78.190—2  Tliree-waT  c^omers.  Hackberry.  Hickory. 


(1)  The  stars  must  be  replaced  by  au¬ 
thorized  gross  weight  (for  example.  ICC- 
19A200).  This  mark  shall  be  understood 
to  certify  that  box  complies  with  all  spec¬ 
ification  requirements. 

(2)  Name  of  maker  located  just  above, 
below,  or  following  the  mark  specified  in 
this  paragraph;  symbol  (letters)  au¬ 
thorized  if  resdstered  with  the  Bureau  of 
Explosives. 

§  78.190-10  Setting  up  and  closing  all 
boxes. 

(a)  Each  edge  of  each  plsrwood  section 
sectired  with  3-ply-veneer  cement  coated 
nails,  or  staples,  at  3"  intervals  as 
follows: 

(1)  To  .face  of  cleat;  clinching  re¬ 
quired;  cement  coating  optional. 

(2)  To  edge  of  cleat;  except  when 
nniUng  through  a  Cleat  in  Which  case 
nail  as  in  8  78.190-13. 

§  78.190—11  Boxes  with  3-way  corners. 

(a)  Each  cleat  forming  3-way  comer 
to  be  nailed  with  2  oa-na  at  each  end  into 
edge  of  adjoining  cleat. 

§  78.190—12  Boxes  without  3-way  cor¬ 
ners. 

(a)  Each  edge  cleat  to  be  nailed  to 
cleat  on  adjoining  face. 

§78.190-13  NaiU  and  nailing  under 
§§  78.190-11  and  78.190-12. 

(a)  To  be  cement  coated  and  as 
follows: 


Clssta  of  group 

1  (x  2  woods  > 

Mial- 

mnm 

thiek- 

Dsas 

Mini¬ 

mum 

width 

Itk 

Imektt 

IH 

•  r-n* 

l»Hi 

•  iHs 

s  H 

5  {?* 
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§  78.191  Specification  19B ;  wooden 
boxes,  glued  pljwood,  nailed. 


§  78.191—1  Compliance. 

(a)  Required  in  all  details. 

§  78.191-2  Authoriced  gross  weight. 

(a)  Authorized  gross  weight  not  to 
exceed  150  pounds. 

§  78.191-3  Plywood. 


use,  must  be  capable  of  withstanding  the 
following  tests  without  serious  rupture 
or  exposiure  of  contents: 

(1)  8  drops  from  height  of  1  foot,  one 
on  each  comer,  onto  solid  c(mcrete. 

§  78.191—8  Closing  for  shipmrat. 

(a)  Box  to  be  securely  closed.  Nails, 
If  used,  must  be  as  prescribed  in 
1 78.191-3;  hinges  and  hasps  or  other 
equally  efficient  device  authorized. 

8  78.191-9  Marking. 

(a)  Marking  on  each  container  with 
letters  and  figures  at  least  high  in 
rectangle  as  follows: 


(1)  The  stars  must  be  replaced  by 
authorized  gross  weight  (for  example 
ICC7-19B150) .  This  mark  shall  be  un¬ 
derstood  to  certify  that  box  complies 
with  all  specification  requirements. 


§  78.193—7  Sice  of  mark. 

(a)  Size  of  mark  (minimum). 

high. 

§  78.196  Specification  22 A;  wooden 
drums,  glued  plywood. 

§  78.196—1  Compliance. 

(a)  Required  in  all  details. 

§  78.196—2  Lumber. 

(a)  To  be  well  seasoned,  commercially 
dry,  and  free  from  decay,  loose  knots, 
knots  that  would  interfere  with  nailing, 
and  other  defects  that  would  materially 
lessen  the  strength. 

§  78.196-3  Woods  required  for  plywood, 
(a)  As  follows: 

Qboxtp  3 

White  elm.  Black  gum. 

Red  gum.  Tupelo. 

Sycamore.  Maple — soft  or 

Pumpkin  ash.  silver. 

Black  ash. 

Ghoup  4 


(a)  Plsrwood  shall  be  made  from 
veneer  which  has  been  rotary  cut,  sliced 
or  sawed.  It  shall  be  well  seasoned  and 
commercially  dry;  free  from  decay,  ob¬ 
jectionable  knots,  that  interfere  with 
nailing,  splits,  gaps,  and  other  defects 
that  materisdly  lessen  the  strength. 
Plywood  shall  be  of  good  conunercial  box 
or  sheathing  grade. 

(b)  Plywood  shall  be  at  least  5  ply; 
each  ply  alternately  glued  with  the  grain 
at  right  angles  to  the  one  next. 

§  78.191-4  NaUs. 

(a)  Cement  coated  and  of  size  q;>ecl- 


(2)  Name  of  maker  located  just  above 
below,  or  following  the  mark  specified 
in  this  section;  symbol  (letters)  au¬ 
thorized  if  registered  with  the  Bureau  of 
Explosives. 

§  78.193  Specification  18B;  wooden  kits. 
§  78.193—1  Compliance. 

(a)  Required  in  all  details. 

§  78.193-2  Tops  and  bottoms. 

(a)  Pieces  to  be  glued  tc^ether. 

§  78.193—3  Parts  required  and  dimen> 
sions. 


Hard  maple.  Birch. 

Beech.  Bock  elm. 

Oak.  White  ash. 

Hackberry.  Hickory. 

§  78.196-^  Plywood. 

(a)  At  least  2-ply  for  body  and  3-ply 
for  heads;  all  plies  glued  together  cross 
grain. 

§  78.196—5  Hoops  and  battens. 

(a)  Grain  of  wood  must  not  cross 
piece  within  ^  of  its  length.  Hoops  to 
be  of  elm. 

Exception:  Plywood  hoops  0.28"  thick  are 


fled  for  “sinkers’*  or  “coolers”  as  gen¬ 
erally  known  to  the  trade. 

(b)  Nail  spacing  as  follows: 


(a)  Parts  required  and  dimensions  as 
follows: 


Nall  (slu)  In  penny 


Threepenny. 

Foorpenny... 

FlTepenny... 

Slippy _ 

Bevenpenny. 

Slffatpenny.. 

N^penny.. 

Tenpenny... 


Maximam  aiwotnc 
when  driven  into  end 
and  oomer  poets 


Side  grain  End  grains 


/aehe*  Ineku 
IH  1 

a 

2H  2y 

2H  a) 

3  ai 


Thickness 

Hoops 

Antborixed 

(minimum) 

(minimum) 

gross 

weight 

(pounds) 

Top 

and 

bottom 

(inch) 

Staves 

(inch) 

Num¬ 

ber 

Width 

(inch) 

Gauge* 

1 

26 . 

H 

3 

23 

40 . 

3 

23 

§78.191—5  Comer  constracticm. 

(a)  Boxes  exceeding  35  poimds  gross 
weight  must  have  4  vertical  comer  posts, 
or  other  equally  suitable  devices  or  fas¬ 
teners;  nailed  lap-joint  permitted  for 
others. 

§  78.191—6  Assembly. 

(a)  Assemble  with  grain  of  outer  ply¬ 
wood  face  in  the  direction  of  the  longest 
faces  of  the  box  and  securely  naH  or 
fasten  to  comer  posts  or  ends  as  pro¬ 
vided  in  §§  78.191-4  and  78.191-5. 

§  78.191-7  Special  tests. 

(a)  Samples  of  each  tsrpe  and  size 
w^ufactured,  taken  at  randcxn,  and 
^ed  with  dummy  contents  the  shape 
and  size  of  expected  contents,  or  with 
s^d  or  sawdust,  to  the  gross  weight  at 
Which  container  is  marked,  closed  as  for 


authorized. 

§  78.196-6  Parts  and  dimensi<ms. 

(a)  Parts  and  dimensions  as  follows: 


1  Birmingham  wire  gauge  (number). 

§  78.193-^  Middle  hoop. 

(a)  Middle  hoop  of  No.  11  gauge  wire 
authorized. 

§  78.193—5  Type  test. 

(a)  Sample,  filled  with  dry,  finely 
powdered  material  to  authorized  gross 
weight  and  closed  as  for  use.  shall  with¬ 
stand,  without  leaking,  a  drop  from 
height  of  4  feet  onto  solid  concrete  so  as 
to  strike  diagonally  on  top  chime. 

§  78.193-6  Marking. 

(a)  Marking  on  each  container  plainly 
as  follows: 

(1)  ICC-18B;  followed  by  the  author¬ 
ized  gross  weight  (for  example,  ICC- 
18B25).  This  mark  shall  be  understood 
to  certify  that  the  container  complies 
with  aU  specification  requirements. 

(2)  Name  or  sinnbol  (letters)  of 
maker;  this  must  be  registered  with  the 
Bureau  of  Explosives  and  located  just 
above,  below,  or  following  the  mark 
specified  in  subparagraph  (1)  of  this 
paragraph. 


Maxi¬ 
mum  net 
wei^ts 

Thickness 

(minimum) 

Siie  of  hoops 
(minimum) 

Head 

liners 

autOM- 

ized 

Body 

Heads 

Wooden 

Metal* 

mum) 

Pounds 

Inch 

Inch 

Inch 

Inch 

Inch 

33 . 

0.16 

H 

Hx2 

0.023xlMt 

I.016X2H 

%x% 

86 . 

.18 

H 

)4x2 

.023x1X6 

'.016x2% 

.023x1X8 

1.018x2% 

Hx% 

116 . 

.20 

H 

J4x2M 

Mx% 

200 . 

.28 

a43 

)4x3 

.028xlMs 

%x% 

<  Authorised  only  when  metal  hoop  Is  between  body 
of  drum  and  wooden  hoop  as  described  in  |  78.10fr-8. 

>  On  drums  of  not  over  lOH  gallons  capacity  having 
authorised  maximum  net  weights  not  over  116  pounds, 
additional  outside  headliners  may  be  used  in  lien  of 
metal  hoops  provided  containers  will  pass  prescribed 
tests.  (See  {78.196-14.) 

§  78.196—7  Body  joints. 

(a)  To  be  made  by  steel  strip  0.015" 
X  IV2''  secured  by  staples,  clinched,  at 
centers,  or  by  other  method  giving 
equivalent  strength;  idso  to  be  made 
siftproof  by  2  thicknesses  of  3"  paper 
tape  60-pound  strength,  Mullen  or  Cady 
test,  or  other  equivalent  protection. 

Nor  1 :  Becaiue  of  the  present  emergency 
and  untU  further  order  of  the  Commission, 
tape  2Vi"  may  be  used. 

§  78.196-8  Hoops. 

(a)  One  wooden  and  1  metal  required 
at  each  chime;  wooden  hoops  secured  by 
staples,  clinched,  at  3"  centers;  metal 
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hoops  to  be  outside  wooden  hoops  and 
secured  by  punching,  or  other  equivalent 
method,  at  6"  centers. 

§  78.196—9  Head  battens. 

(a)  Required  for  heads  over  15"  di¬ 
ameter;  X  3",  minimum;  ends 

rounded  to  fit  chime. 

g  78.196-10  Head  linen. 

(a)  Required  inside  and  outside  for 
full  circumference  of  heads.  To  be  se¬ 
curely  fastened  by  staples  or  nails, 
clinched. 

§  78.196-11  Head  lining  paper. 


and  other  defects  that  would  materially 
less^  the  strength. 

g  78.197—3  Woods  required  for  plywood, 
(a)  Woods  required  as  follows: 

Oboup  8 


inside  metal  drums  or  other  strong  inside 
containers  when  phrwood  drum  is  so 
equipped. 

g  78.197—12  Insertion  of  head. 

(a)  As  in  S  78.197-15. 


White  elm. 
Bed  gum. 
Sycamore. 
Pumpkin  ash. 


Eburd  maple. 
Beech. 

Oak. 

Hackberry. 


Black  ash. 

Black  gmn. 

Tupelo. 

Maple — soft  or  silver. 
Oboup  4 
Birch. 

Rock  elm. 

White  ash. 

Hickory. 


§  78.197-13  Testa. 

(a)  Sampl^  of  each  type  and  size 
taken  at  random,  filled  with  dry,  fine 
powder  to  the  authorized  net  weight  and 
closed  as  for  use.  must  be  capable  of 
withstanding,  without  leakage,  2  drops 
diagonally  on  either  end  chime  onto  solid 
concrete  from  height  of  4  feet. 


(a)  Required  for  each  head;  IW 
larger  than  head  diameter;  of  No.  1 
Kraft  paper  90  pounds  per  ream  (480 
sheets  24"  x  36")  or  equivalent. 

Notx  1 :  Because  of  the  present  emergency 
and  until  further  order  of  the  Commission,  a 
ream  may  consist  of  500  sheets. 

g  78.196—12  Bung  openings. 

(a)  Bung  and  bunghole  authorized 
provided  head  lining  paper  is  glued 
around  hole. 

g  78.196—13  Insertion  of  head. 

(a)  As  in  §  78.196-16. 
g  78.196-14  Tests. 

(a)  Samples  of  each  type  and  size 
taken  at  random,  filled  with  dry.  fine 
powder  to  the  authorized  net  weight  and 
closed  as  for  use,  must  be  capable  of 
withstanding,  without  leakage,  2  drops 
diagonally  on  either  end  chime  onto 
solid  concrete  from  height  of  4  feet. 

g  78.196-15  Marking. 

(a)  Marking  on  each  container  by 
marks  %"  high,  as  follows: 

(1)  I(3c-22A.  followed  by  authorized 
gross  weight  (authorized  net  weight  plus 
approximate  tare  weight,  for  example, 
ICC-22A115).  This  mark  shall  be  un¬ 
derstood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 

(2)  Name  or  ssrmbol  (letters)  of 
maker;  this  must  be  registered  with  the 
Bureau  of  Explosives  and  located  Just 
above,  below,  or  following  the  mark  spec¬ 
ified  in  subparagraph  (1)  of  this  para¬ 
graph. 

g  78.196—16  Qosing  for  shipment. 

(a)  Closing  heads.  Insert  head  lining 
paper,  head,  and  head  liner;  nail  with  15 
gauge  nails,  clinched,  at  2"  centers 
through  head  liner,  body  and  wooden 
hoop;  equivalent  stapling  authorized. 
Nail  through  steel  hoop  with  two  7-penny 
nails  into  each  end  of  head  batten,  if  any. 

g  78.196-17  Bung  closures. 

(a)  Bung  closures  (if  any)  must  be 
well  driven  and  secured  sufficiently  to 
prevent  leakage  in  transit. 

§  78.197  Specification  22B;  wooden 
drums,  glued  plywood. 

§  78.197—1  Compliance. 

(a)  Required  in  all  details. 

§  78.197-2  Lumber. 

(a)  To  be  well  seasoned,  commercially 
dry.  and  free  from  decay,  loose  knots, 
knots  that  would  interfere  witti  nailing. 


g  78.197-4  Plywood. 

(a)  At  least  2-ply  for  body  and  3-ply 
for  heads;  all  plies  glued  together  cross 
grain. 

§  78.197—5  Hoops  and  battens. 

(a)  Grain  of  wood  must  not  cross 
piece  within  V2  of  its  length.  Hoops  to 
be  of  elm.  Exception;  Plywood  hoops 
0.28"  thick  are  authorized. 


§  78.197-6  Parts  and  dimensions. 

(a)  Parts  and  dimensions  as  follows: 


Maxi¬ 
mum  net 
weights 
author¬ 
ized 

Thickness 

(minimum) 

Size  01  hoops 
(minimum) 

Head 

liners 

(mini¬ 

mum) 

Body 

Heads 

Wooden 

Metal* 

Pound* 

/nek 

Inek 

Inch 

Inek 

Inek 

38 . 

a  16 

H 

V4x2 

0.023xlM« 

•.016x2H 

HxH 

66 . 

.18 

H 

Hxi 

.023zlMe 

•.015X2H 

HxH 

116 . 

.90 

H 

)4x2H 

.023xlMe 
•  .016X2H 

HiH 

900 . 

.28 

a43 

HxS 

.028xl^« 

HxH 

>  Authoriced  only  when  metal  hoop  is  between  body 
of  dnun  and  wooden  hoop  as  descriM  in  t  78.197-8. 

s  On  dnims  of  not  over  lOH  gallons  capacity  having 
authorized  maximum  net  weights  not  over  116  pounda 
additional  outside  headliners  may  be  used  in  lieu  o 
metal  hoops  provided  containers  will  pass  presolbed 
tests.  (See  {  78.197-18.) 

g  78.197—7  Body  joint. 

(a)  Joint  to  be  made  by  steel  strip 
0.015"  X  IVi"  secured  by  staples, 
clinched,  at  1%"  centers,  or  by  other 
method  giving  equivalent  strength. 

g  78.197-8  Hoops. 

(a)  One  wooden  and  1  metal  required 
at  each  chime;  wooden  hoops  secui^  by 
staples,  clinched,  at  3"  centers;  metal 
hoops  to  be  outside  wooden  hoops  and 
secured  by  punching,  or  other  equivalent 
method,  at  6"  centers. 

g  78.197-9  Head  battens. 

(a)  Required  for  heads  over  15"  diam¬ 
eter,  %"  X  3",  minimum;  ends  rounded 
to  fit  chime. 

g  78.197-10  Head  liners. 

(a)  Required  inside  and  outside  for 
full  circumference  of  heads.  To  be  se¬ 
curely  fastened  by  staples  or  nails, 
clinched.  Inside  head  liners  not  required 
when  close  fitting  Inside  metal  drum  or 
strong  ccmtainer  is  used. 

g  78.197—11  Bung  or  other  openings  in 
bead. 

(a)  Bung  and  bunghole  authorized 
provided  head  lining  paper  is  glued 
around  hole.  Holes  are  permitted  in 
heads  to  provide  for  closing  devices  of 


§  78.197-14  Blarking. 

(a)  Marking  on  each  container  by 
marks  %"  high,  as  follows: 

(1)  ICC-22B.  followed  by  authorized 
gross  weight  (authorized  net  weight  plus 
approximate  tare  weight,  for  example 
I<X^-22B235).  This  mark  shall  be  un¬ 
derstood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 

(2)  Name  or  symbol  (letters)  of 
maker;  this  must  be  registered  with  the 
Bureau  of  Explosives  and  located  Just 
above,  below,  or  following  the  mark 
specified  in  subparagraph  (1)  of  this 
paragraph. 

§  78.197—15  Closing  for  shipment. 

(a)  Closing  heads.  Insert  head  lining 
paper,  head,  and  head  liner;  nail  with  15 
gauge  nails,  clinched,  at  2"  centers 
through  head  liner,  body  and  wooden 
hoop;  equivalent  stapling  authorized. 
Nail  through  steel  hoop  with  two  7 -penny 
nails  into  each  end  of  head  batten.  U  any. 

§  78.197—16  Bung  closures. 

(a)  Bung  closures  (if  any)  must  be 
well  driven  and  secured  sufficiently  to 
prevent  leakage  in  transit. 

§  78.198  Specification  22C;  plywood 
drum  for  plastic  inside  container. 

§  78.198—1  Material  requirements. 

(a)  Plywood  shall  be  as  follows: 

(1)  Plywood  for  body  and  heads  shall 
be  of  good  commercial  or  sheathing  grade 
hardwood  veneer.  Veener  plies  shall  be 
firmly  glued  together  with  waterproof 
glue.  A  section  of  plywood  from  any 
part  when  inunersed  in  water  at  room 
temperature  for  48  hours  shall  show  no 
delamination  or  separation  of  plies  to 
qualify  glue  as  waterproof. 

(2)  Plywood  shall  be  well  seasoned, 
commercially  dry,  and  free  from  decay, 
loose  knots  that  interfere  with  assembly, 
and  other  defects  that  would  materially 
lessen  the  strength. 

§  78.198—2  Constructicm  requirements. 

(a)  Pl3nv<x)d  drum  shall  completely 
and  snugly  enclose  body  of  Inside  con¬ 
tainer,  or  shall  completely  and  snugly 
enclose  body  and  neck  of  inside  con¬ 
tainer.  Top  head  of  drum  may  have  a 
hole  of  suitable  size  to  provide  for  pro¬ 
truding  neck  of  plastic  container;  bottom 
head  may  have  drainage  holes  of  suitable 
size.  The  following  are  required: 

(1)  Body  Rhnii  be  constructed  of  2 
shells,  (see  Note  1),  butt-jointed,  tele¬ 
scoped  one  within  the  other;  outer  shell 
nhftii  be  fastened  on  the  outside  with  wire 
staples  of  not  less  than  17-gauge  metal 
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driven  through  a  metal  strip  not  less 
than  28-gauge  by  inches  width  and 
each  side  of  body  joint.  Staples  shall  be 
spaced  not  more  than  inches  apart 
and  clinched  on  the  inside.  The  grain  of 
outside  ply  shall  be  paralleled  and  the 
grain  of  inner  ply  shall  be  vertical  to 
plane  of  the  heads. 

NoTi  1 :  Each  sheU  shaU  be  of  two-ply  con¬ 
struction  having  minimum  wall  thlcknesa  of 
^  Inch  for  Inside  contfdner  not  over  6^ 
gallons  marked  capacity  and  9ii  Inch  for 
Inside  container  not  over  14  gallons  marked 
capacity. 

(2)  Body  heads  shall  be  of  at  least 
three-ply  construction  with  grain  of 
alternate  plies  at  right  angles,  circled  to 
fit  snugly  within  the  body  shell.  Each 
head  shall  have  a  minimum  thickness  of 
%  inch  for  inside  container  not  over 
gallons  marked  capacity  and  %6  inch  for 
inside  container  not  over  14  gallons 
marked  capacity.  As  an  alternate,  ^ 
inch  thick  pine  bottom  heads  are 
authorized. 

(3)  Hoops  shall  be  of  at  least  three-ply 
construction  with  grain  of  alternate  plies 
at  right  angles.  Hoops  shall  be  fastened 
to  body  shel  Iso  that  ends  butt  or  slightly 
gap  by  driving  wire  staples  of  at  least  17- 
gauge  metal  through  hoop  and  body  and 
be  clinched  on  the  inside;  staples  spaced 
on  not  less  than  3  inches  centers.  Each 
hoop  shall  be  not  less  than  inch  thick¬ 
ness  by  2^  inches  width  for  inside  con¬ 
tainer  not  over  14  gallons  marked 
capacity,  and  not  less  than  inch  thick¬ 
ness  by  3  inches  width  for  inside  con¬ 
tainer  not  over  6  Vs  gallons  marked 
capacity. 

(4)  Head  retaining  rings  shall  be  of 
hardwood  veneer  not  less  than  inch 
thickness  by  %  inch  width  for  inside 
container  not  over  gallons  marked 
capacity,  and  not  less  than  inch  thick¬ 
ness  by  %  inch  width  for  inside  container 
not  over  14  gallons  marked  capacity. 
The  head  retaining  rings  shall  be 
fastened  to  the  body  shell  with  Wire 
staples  clinched  on  the  inside  of  not  less 
than  17-gauge  metal  spaced  on  3  inch 
centers,  except  that  bottom  ring  may  be 
fastened  by  14-gauge  wire  staples  spaced 
on  4  inch  centers. 

(b)  Plywood  drum  for  plastic  inside 
container  not  over  5  gallons  marked  ca¬ 
pacity  shall  comply  wiUi  requirements  of 
§78.198-1  (a)  (1)  and  (2)  and  paragraph 
(a)  of  this  section. 

(1)  Body  shells  shall  be  of  two-ply 
construction  having  a  minimum  thick¬ 
ness  of  inch  and  with  grain  of  outside 
ply  parallel  and  grain  of  inner  ply  verti¬ 
cal  to  plane  of  the  heads.  Body  shall  be 
butt-jointed  and  fastened  on  the  outside 
with  wire  staples  of  not  less  than  17- 
sauge  metal  driven  through  a  metal  strip 
not  less  than  28-gauge  by  1^4  Inches 
width  and  each  side  of  bo^  joint. 
Staples  shall  be  spaced  not  more  than 
IV2  inches  apart  and  clinched  on  the 
inside. 

(2)  Body  heads  shall  be  of  at  least 
three-ply  construction  with  grain  of  al¬ 
ternate  plies  at  right  angles  circled  to 
fit  snugly  within  the  body  ^ell.  Each 
head  shaJl  have  a  mlnltnnm  thir.knpss  of 
%inch. 

(3)  Hoops  shall  be  of  hardwood  ve¬ 
neer,  not  less  than  2%  inches  wide  by  Vi 


inch  thick.  Hoops  shall  be  fastened  to 
the  body  by  17-gauge  staples  on  not  less 
than  three-inch  centers  and  shall  be 
overlapped  not- less  than  3  inches. 

(4)  Head  retaining  rings  shall  be  of 
hardwood  veneer  of  Vs  inch  thickness 
by  %  inch  width  except  bottom  rings 
may  be  two  thicknesses,  ebch  Vi  inch 
thickness  by  1%  inches  width.  Rings 
shall  be  fastened  to  body  shell  with  wire 
staples  of  17-gauge  metal  on  not  less 
than  3-inch  centers  and  clinched  on  in¬ 
ner  surface. 

§  78.198-3  Tests. 

(a)  Samples  taken  at  random  with 
inner  plastic  container  filled  to  marked 
capacity  with  water  and  closed  as  for 
tise,  shall  be  capable  of  withstanding 
prescribed  tests  without  leakage  from  in¬ 
side  container  or  breakage  of  outside 
container  that  would  be  of  such  a  nature 
as  to  contribute  to  potential  failure  of 
inner  container.  Tests  shall  be  made  of 
each  size  by  each  company  starting  pro¬ 
duction.  The  type  test  is  as  follows: 

(1)  One  4-foot  drop  onto  solid  con¬ 
crete  so  as  to  strike  diagonally  on  either 
chime. 

(2)  Additional  tests  as  required  by  in¬ 
side  container  specification. 

§  78.198-4  Marking  on  outside  con¬ 
tainer. 

(a)  Each  outside  container  must  be 
plainly  marked  with  letters  and  figures 
at  least  %  inch  high  applied  by  hot 
branding  iron  or  dark  colored  printing 
ink  with  high  pressure  dies  as  fellows'; 

(1)  ICC-22C.  This  mark  shall  be  un¬ 
derstood  to  certify  that  the  complete 
package  complies  with  all  specification 
requirements. 

(2)  Name  or  symbol  (letters)  of  com¬ 
pany  setting  up  the  package,  or  other 
party  assuming  responsibility  for  its 
compliance  with  the  specification  re¬ 
quirements;  this  must  be  registered  with 
the  Bureau  of  Explosives  and  located 
just  above  or  below  the  mark  specified 
in  subparagraph  (1)  of  this  paragraph. 

Subpart  F — Specifications  for  Fiber- 
board  Boxes,  Drums,  and  Mailing 
Tubes 

§  78.205  Specification  12B;  fiberboard 
boxes. 

§  78.205—1  Compliance. 

(a)  Required  in  all  details. 

§  78.205—2  Definitions. 

(a)  Terms  such  as  “200-pound  test” 
mean  minimum  strength,  Mullen  or  Cady 
test. 

(b)  “Joints”  are  where  edges  of  parts 
of  box,  except  recessed  flanged  heads,  are 
connected  together  in  setting  up  the  box. 
Generally  done  by  box  maker. 

(c)  “Seams”  are  where  edges  of  parts 
of  box  are  visible,  except  joints,  when  box 
is  closed. 

§  78.205—3  Classification  of  board. 

(a)  Fiberboard  is  hereby  classified  by 
strength  *  of  completed  board  as  in  first 
column  of  the  following  table;  weights 
specified  in  the  table  are  the  minimums 
authorized. 


Solid  fiber- 
board— 
Minlmom 
combined 
weight  of 
component 
plies  excla* 
sive  of  ad¬ 
hesives 
(pounds  ! 
]^r  1,000 
sq.  ft.) 

Facings  for  oomigated 
fiberboard 

Classified 
straigth  >  of 
completed 
board 

Double- 
faced- 
Minimum 
combined 
weight  of 
facings 
(pounds 
per  1,000 
sq.  f^) 

Double¬ 
wall— 
Minimum 
combined 
weight  of 
facings 
including 
center  liner 
(pounds 
per  1,000 
sq.  ft.) 

17R 

140 

76 

200 _  .  _ 

100 

84 

03 

27R 

237 

138 

110 

32S___  _  _ 

237 

138 

no 

31S0_  .  _ 

283 

180 

126 

375 _ 

283 

180 

180 

400  _ 

283 

180 

180 

4.50 _ 

283 

180 

180 

- 

1  Mullen  or  Cady  test  (minimum). 


§  78.205-4  Solid  fiberboard. 

(a)  To  be  3-ply  or  more;  both  outer 
plies  water  resistant. 

§  78.205-5  Corrugated  fiberboard. 

(a)  Both  outer  facings  water  resist¬ 
ant;  corrugated  sheets  must  be  at  least 
0.009  inch  thick  and  weigh  not  less  than 
26  poimds  per  1000  square  feet;  all  parts 
must  be  securely  glued  together  through¬ 
out  all  contact  areas. 

§  78.205—6  Stitching  staples. 

(a)  Of  steel  wire  at  least  %2  x  0.019 
inch,  or  equal  cross  section,  formed  into 
staples  about  Vie  inch  wide.  Staples  of 
metal  other  them  steel  are  authorized 
provided  their  efficiency  is  equal  to  that 
of  steel  wire  staples  specified  in  this 
section. 

§  78.205-7  Tape. 

(a)  Coated  with  glue  at  least  equal 
to  No.  1%  Peter  Cooper  standard.  Cloth 
tape  of  strength,  across  the  woof,  at  least 
70  units,  Elmendorf  test  Sisal  tape  of  2 
sheets  of  No.  1  Kraft  paper,  total  weight 
80  poimds  per  ream  (500  sheets,  24"  x 
36") ;  sheets  to  be  combined  with  asphalt 
and  reinforced  by  unspun  sisal  fibers 
completely  embedded  in  the  asphalt  and 
extending  across  the  tape,  except  as  pro¬ 
vided  in  §  78.205-11  (d).  Other  tapes  of 
equal  strength  and  efficiency  are 
authorized. 

(b)  Tape  for  closure  of  slotted  con¬ 
tainers  complsdng  with  the  following 
requirements  is  authorized  when  applied 
as  prescribed  in  §  78.206-17  (a)  (3) : 

(1)  Tape  must  be  not  less  than  3 
inches  wide  and  shall  be  made  of  two 
sheets  of  100  percent  sulfate  Kraft  each 
not  less  than  30  pounds  basis  weight, 
reinforced  with  glass,  sisal,  or  rayon 
fiber,  combined  with  a  laminant  of  as¬ 
phalt  or  other  material  not  affected  by 
temperature  extremes  any  more  than 
would  standard  180”  to  200”  softening 
point  asphalt. 

(2)  Tape  must  be  reinforced  by 
lengthwise  fibers  spaced  not  more  than 
an  average  of  V4  inch  apart,  and  by  cross¬ 
wise  fibers  spaced  not  less  than  an  aver¬ 
age  of  2  per  inch  except  that  when  a 
diamond  pattern  is  employed  for  cross¬ 
wise  reinforcement,  the  spacing  between 
the  parallel  sides  of  the  diamond  meas¬ 
ured  in  the  machine  direction  must  be 
not  more  than  1  inch. 
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(3)  Glass  or  sisal  reinforced  tape  must 
have  a  minimum  tensile  strength  in  the 
machine  direction  of  75  pounds  per  inch 
of  width  and  a  minimum  tensile  strength 
in  the  cross  direction  of  45  pounds  per 
inch  of  width;  rayon  reinforced  tape 
must  have  a  minimum  tensile  strength 
in  the  machine  direction  of  57  pounds 
per  inch  of  width  and  a  miniminn  tensile 
strength  in  the  cross  direction  of  27 
poimds  per  inch  of  width  with  elongation 
not  exceeding  15  percent.  Tensile  tests 
on  the  finished  product  shall  be  made  on 
a  3-inch  width  sample. 

§  78.205-8  Test. 

(a)  Acceptable  board  must  have  pre¬ 
scribed  strength,  Mullen  or  Cady  test, 
after  exposure  for  at  least  3  hours  to  nor¬ 
mal  atmospheric  conditions  (50  to  70 
percent  relative  humidity) ,  under  test  as 
follows: 

(1)  Clamp  board  firmly  in  machine 
and  turn  wheel  thereof  at  constant  speed 
of  approximately  2  revolutions  per  sec¬ 
ond. 

(2)  Six  punctures  required,  3  from 
each  side;  all  results  but  one  must  show 
prescribed  strength. 

(3)  Board  failing  may  be  retested  by 
making  24  punctures,  12  from  each  side; 
when  all  results  but  4  show  prescribed 
strength  the  board  is  acceptable. 

(4)  For  corrugated  fiberboard,  double¬ 
pop  tests  may  be  disregarded. 

§  78.205—9  Types  authorized. 

(a)  To  be  of  solid  or  corrugated  fiber- 
board  of  the  following  ts^es,  or  as 
specifically  provided  for  in  S  78.205-19 
to  8  78.205-37: 

(1)  Slotted  box;  three-piece  box  with¬ 
out  recessed  ends;  three-piece  box  of 
solid  fiberboard  with  recessed  ends; 
double-slide  box;  triple-slide  box;  tele¬ 
scope  box,  with  sections  of  equal  depth, 
or  with  covers,  top  or  bottom  or  both, 
with  3  inches  overlap.  (See  §  78.205-14 
(d)  for  boxes  with  single-fiap  closures) . 

§  78.205—10  Forming. 

(a)  Parts  must  be  cut  true  to  size  and 
so  creased  and  slotted  as  to  fit  closely 
into  position  without  cracking,  surface 
breaks,  separation  of  parts  outside  of 
crease,  or  undue  binding. 

§  78.205-11  Joints. 

(a)  For  solid  and  corrugated  fiber- 
board  slotted  containers:  Lapped  1^ 
inches  from  center  of  scoreline  except 
as  in  8  78.205-12;  stitched  at  2^  inch 
intervals  and  within  1  inch  of  each  end 
of  Joint;  body  joint  must  be  double- 
stitched  (2  parallel  stitches)  at  each  end 
of  Joint  over  18  inches  long. 

(b)  For  corrugated  fiberboard  slotted 
containers  only:  One  butt  Joint  taped 
(See  8  78.205-7)  is  authorized;  3  inch 
tape  required  for  boxes  over  30  pounds 
authorized  gross  weight  and  2  inch  tape 
for  others. 

(c)  For  triple  and  double  slide  boxes: 
Joints  of  all  slides  must  be  taped  (see 
8  78.205-7)  or  stitched;  3-inch  tape  re¬ 
quired  for  boxes  over  30  pounds  author¬ 
ized  gross  weight  and  2-inch  for  others. 

(d)  For  corrugated  fiberboard  only: 
One  butt  Joint  taped  inside  and  out^de 
with  strips  ctf  one  thickness  of  sulphate 
paper  not  less  than  2  Inches  wide  ex¬ 


tending  entire  length  of  Joint  and  firmly 
glued  to  box.  For  boxes  not  exceecUng  65 
pounds  gross  weight,  outside  strip  of 
sulphate  paper  to  be  of  basis  weight  not 
less  than  60  pounds  testing  not  less  than 
60  poimds  and  inside  strip  of  sulphate 
paper  to  be  of  basis  weight  not  less  than 
40  poimds  testing  not  less  than  40 
pounds.  For  boxes  exceeding  65  pounds 
gross  weight,  outside  and  Inside  with 
strips  of  sulphate  paper  which  must  each 
be  of  basis  weight  not  less  than  90  pounds 
testing  not  less  than  90  pounds.  Basis 
weight  of  paper  shown  is  for  500  sheets. 
24  X  36  inches. 

(1)  For  glued  lap  Joint,  the  sides  of 
box  forming  Joint  must  lap  not  less  than 
and  be  firmly  glued  throughout  en¬ 
tire  area  of  contact  with  a  glue  or  ad¬ 
hesive  which  cannot  be  dissolved  in 
water  after  the  film  application  has 
dried. 

§  78.205—12  Flanged  heads. 

(a)  Must  have  4  fianges,  at  least  1" 
long  above  fillet,  on  each  he^.  Recessed 
fianged  heads  not  authorized  for  lx)xes 
of  corrugated  fiberboard. 

§  78.205—13  Seams  which  are  to  be 
stitched. 

(a)  Overlap,  if  any,  required  to  be  at 
least  1)4  inches  from  center  of  scoreline 
except  as  in  8  78.205-12. 

§  78.205—14  Flap  closures. 

(a)  Fill-in  pieces,  of  the  same  type 
fiberboard  as  used  in  construction  of  the 
container,  are  required  where  it  is  neces¬ 
sary  to  prevent  an  opening  between  the 
inner  fiaps,  unless  otherwise  provided  by 
Part  73  of  this  chapter. 

(b)  If  to  be  closed  by  adhesive,  each 
inner  flap  must  cover  at  least  one-third 
of  face;  inner  flaps  must  butt  or  have 
full  overlap,  or  fill-in  pieces  must  be 
used,  unless  otherwise  provided  by  Part 
73  of  this  chapter,  except  that  fill-in 
pieces  are  not  required  when  out^  fiaps 
have  full  overlap.  Outer  flaps  must  butt 
or  have  full  overlap. 

(c)  In  lieu  of  fill-in  pieces  between  in¬ 
ner  flaps  which  do  not  butt,  the  follow¬ 
ing  is  authorized  when  linj^s  are  not 
prescribed  in  8  78.205-16; 

(1)  Top  and  bottom  pads  the  same 
dimensions  as  interior  of  container  of 
solid  or  corrugated  fiberboard  at  least  125 
pound  test  (Mullen  or  Cady). 

(2)  Minimum  combined  weight  of  fac¬ 
ings  for  corrugated  fiberboard  pads  must 
be  at  least  52  pounds  per  thousand  square 
feet 

(3)  Minimum  combined  weight  of 
component  plies  for  solid  fiberboard  pads 
must  be  at  least  114  pounds  per  thousand 
square  feet,  exclusive  of  adhesives. 

(4)  Complete  inner  box  or  boxes. 

(d)  Single-flap  closures  are  author¬ 
ized  for  boxes  with  one  dimension  not 
over  2";  each  flap  must  be  scored  and 
form  one  of  the  small  faces  of  the  box 
and  lap  at  least  5"  on  one  of  the  largest 
faces. 

§  78JS05— 15  Linings  (when  prescribed). 

(a)  Of  1-piece  to  extend  around  4 
faces  with  Joint  at  center  of  1  face  and 
with  4  flanges,  at  least  1  )4"  long,  on  each 
end  (comers  may  be  mitered)  to  bend 
over  the  other  2  faces;  also  2  pads  to 


cover  the  other  2  faces.  Pads  may  be 
omitted  if  closing  flaps  afford  3  thick¬ 
nesses  throughout  face.  For  boxes  with 
1  dimension  not  over  3'',  one  of  the  wid¬ 
est  flanges  may  be  lengthened  to  cover 
entire  face  and  lap  6''  on  the  adjoining 
face  and  the  other  flanges  and  the  pads 
may  then  be  canitted. 

§  78.205—16  Authorized  gross  weight 
and  parts  required. 

(a)  Authorized  gross  weight  (when 
packed)  and  parts  required  as  follows: 


Strencth  of  fiberboard  (minimum) 
MoUen  or  Cady  test 


Author* 

ixed 

grosi 

weigbt 

(pounds) 

Solid  board 

Double- 

teoed 

corrugated 

Double* 

wall 

corrugated 

Box 

Lin¬ 
ing  * 

Heads' 

Box 

Lin¬ 

ing* 

Box 

Lin* 

ing* 

16 . 

176 

200 

276 

325 

(376 

l276 

350 

350 

175 
200 
f  276 
\  200 
826 
376 
276 
200 

200 

200 

}200 

276 

|275 

30. . 

40. _ 

176 

66 . 

«6  « . 

176 

176 

200 

>  FcHTBoeesed  beads  when  need.  In  other  cases  same  m 
fur  box. 

<  As  raescrlbed  In  i  78.206-16.  A  complete  box  is 
acoratable  In  place  of  the  lining. 

*  Recessed  beads  not  antborteed  in  any  case. 

*  Except  as  otherwise  antborlsed  heron  or  by  Part  78 
of  this  chapter. 

(b)  Triple  slide  boxes  authorized  for 
gross  weights  as  follows:  Of  board  at  least 
175-pound  test  for  40  pounds;  of  board  at 
least  200-pound  test  for  65  pounds. 

§  78.205—17  Qoaing  for  shipment. 

(a)  Slotted  container,  by  coating  with 
adhesive  the  entire  contact  surfaces  of 
closing  flaps  and  flU-in  pieces  where  re¬ 
quired  or  as  prescribed  in  subparagraph 
(1).  (2),  or  (3)  of  this  paragraph. 

(1)  By  stitching  with  staples  as  pre¬ 
scribed  by  8  78.205-6  at  2)4-inch  inter¬ 
vals  along  aU  seams  (one  5-inch  space  al¬ 
lowed  when  necessary  to  permit  use  of 
stitching  device) ;  or  with  staples  made 
of  flat  wire  of  hardness  not  less  than 
equivalent  of  Rockwell  B90,  and  not  less 
than  0.037  inch  thick  and  not  less  than 
0.074  inch  wide,  with  not  less  than  1)4 
inch  crown,  may  be  spaced  not  more  than 
5  Indies  apart.  Such  staples  may  be 
used  across  center  seam  where  outside 
flaps  meet  in  lieu  of  on  both  sides  of  cen¬ 
ter  seam  but  need  only  be  used  where 
outside  flaps  overlay  inner  flaps;  or 
staples  made  of  arcuate  wire  of  hardness 
not  less  than  equivalent  of  Rockwell  B90, 
unH  not  less  0.027  hush  thick  and 
not  less  ttian  0.095  inch  wide,  with  not 
less  than  1  inch  crown,  may  be  spaced 
not  more  than  5  inches  apart.  Such 
stitches  when  spaced  not  more  than  2)4 
inches  apart  may  be  used  across  center 
seam  where  outside  flaps  meet  in  lieu  of 
on  both  sides  of  center  seam  but  need 
only  be  used  where  outside  flaps  overlay 
inner  flaps. 

(2)  For  fiberboard  boxes  containing 
not  more  than  1  inside  metal  can  not  ex¬ 
ceeding  1  gallon  nomind  capacity,  and 
as  otherwise  authorized  by  Part  73  of 
t-biz  chapter,  by  application  of  2  strips 
of  pressure-sensitive  tape  not  less  than 
)4  inr-h  in  width,  1  strip  to  be  placed  ap- 
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oroximfttely  equal  distance  over  the 
geam  of  abutti^  outer  flaps,  the  other 
at  a  right  angle  to  the  flrst  and  spaced 
approximately  equal  distance  on  the 
closure  face;  strips  must  be  of  suf&cient 
length  to  extend  not  less  than  1  inch 
beyond  score  lines  on  side  and  end 
panels.  Tape  shall  have  a  minimum 
tensile  strength  of  160  pounds  per  inch 
of  width;  twinimiim  adhesion  value  of  18 
ounces  per  inch  of  width;  and  minimum 
elongation  of  12  percent  at  break,  or 
having  a  minimum  longitudinal  tensile 
strength  of  not  less  than  240  pounds  per 
inch  of  width;  minimum  adhesion  value 
of  18  ounces  per  inch  of  width  and  a 
yninimiim  elongation  of  3  percent  at 
break. 

(3)  For  slotted  containers  only,  rein¬ 
forced  tape  complying  with  the  require¬ 
ments  of  §  78.205-7  (b)  is  authorized  for 
application  over  the  center  seam  only. 
Tape  must  extend  over  the  ends  of  box 
not  less  than  2V&  Inches. 

(b)  Double  slide  boxes  or  triple  slide 
boxes,  by  coating  the  inner  slides  with 
adhesive,  or  by  closing  with  reinforced 
tape  capable  of  withstanding  test  pre¬ 
scribed  by  subparagraph  (1)  of  this 
paragraph;  for  single-flap  closures  as  au¬ 
thorized  for  boxes  with  one  dimension 
not  over  2  inches,  the  flaps  must  be 
fastened  to  the  body  with  adhesive. 

(1)  Boxes  selected  at  random,  con¬ 
taining  dummy  contents  similar  to  that 
to  be  shipped  and  packed  to  authorized 
gross  weight,  closed  with  reinforced  tape 
across  the  ends  and  onto  opposite  side 
panels  at  least  2  inches,  must  be  capable 
of  withstanding  a  drop  on  each  end 
from  a  height  of  4  feet  onto  solid  con¬ 
crete  without  closure  failure. 

(c)  Fiberboard  boxes  with  covers  ex¬ 
tending  over  sides  but  not  to  bottom, 
covers  resting  on  walls  of  box,  or  tele¬ 
scope  boxes  of  equal  depth  section,  covers 
extending  to  bottom,  must  be  secured  by 
one  of  the  following  methods: 

(1)  By  not  less  than  three  metal 
straps,  one  lengthwise  and  others  at 
right  angles  thereto. 

(2)  When  cover  extends  not  less  than 
3  inches  over  the  walls  of  the  box,  by 
coating  with  adhesive  the  entire  contact 
area  of  the  cover. 

(3)  Telescope  boxes  having  equal 
depth  sections  may  be  closed  by  applica¬ 
tion  of  reinforced  water  activated  tape  or 
pressure  sensitive  tape  under  conditions 
and  for  commodities  as  prescribed  In 
Part  73  of  this  chapter. 

(d)  When  metal  straps  are  specifled, 
boxes  must  be  strapped  with  the  re¬ 
quired  number;  size  at  least  %  inch  x 
0.015  inch. 

§  78.205—18  Marking. 

(a)  On  each  container.  Symbol  in 
rectangle  as  follows : 


ICG-12B*** 


(1)  Stars  to  be  replaced  by  authorized 
KToss  weight  (for  example,  ICC— 12B40, 
cto).  This  mark  shall  be  understood  to 
certify  that  the  container  complies  with 
^  specification  requirements. 

(2)  Name  and  address  of  plant  making 
me  container;  symbol  (letters)  author¬ 


ized  if  recorded  with  the  Bureau  of  Ex¬ 
plosives.  This  mark  to  be  located  just 
above  or  below  the  mark  specifled  in 
this  paragraph. 

(3)  When  metal  straps  are  prescribed, 

boxes  must  be  marked  “ _ _ _ 

(number)  METAL  STRAPS  REQUIRED” 
just  above  or  below  the  mark  specifled 
in  this  paragraph. 

(4)  Size  of  markings:  Specification 
markings  prescribed  in  subparagraph 
(1)  of  this  paragraph  must  be  at  least 
Vz  inch  high;  other  markings  must  be 
legible. 


§  78.205—19  Special  box;  authorized 
only  for  contents  in  1-galion  rectan¬ 
gular  metal  cans  or  cylindrical  metal 
cans  of  26  gauge  material. 


(a)  Must  comply  with  this  speciflca- 
tion  except  as  follows:  Must  be  1-piece 
type,  of  double-wall  corrugated  flber- 
board  at  least  400-pound  test  with  all 
three  facings  at  least  135-pound  test;  to 
be  marked  “FOR  1-GAL.  CrSXJNDICAL 
OR  RECTANGULAR  CANS  ONLY”  near 
the  I.C.C.  speciflcation  mark;  authorized 
gross  weight  84  pounds. 


§  78.205—20  Special  box;  authorized 
only  for  pyroxylin  in  sheets,  rods,  or 
tubes. 


(a)  Must  comply  with  this  speciflca¬ 
tion  except  as  follows:  Must  be  of 
board  at  least  275-po\md  test  with  lining 
at  least  200-pound  test,  all  being  double- 
faced  corrugated  flberboard;  3  metal 
straps  required  (see  §§  78.205-17  and 
78.205-18) ;  authorized  gross  weight  90 
poimds. 

§  78.205—21  Special  box;  authorized 
only  for  pyroxylin  in  sheets,  rods, 
or  tubes. 


(a)  Must  comply  with  this  speci¬ 
flcation  except  as  follows:  Must  be  tele¬ 
scope  tsrpe  with  wooden  frame  between 
the  parts  that  telescope;  authorized  gross 
weight  90  poimds. 

(b)  Frame  of  group  3  or  4  wood 
thick  with  lock  comers  glued. 


White  elm. 
Red  gum. 
Sycamore. 
Pumpkin  ash. 


Hard  maple. 
Beech. 

Oak. 

Hackberry. 


Groxtp  3 

Black  gum. 

Black  ash. 

Tupelo. 

Maple — soft  or  silver. 
Osouv  4 


Birch. 
Rock  elm. 
Hickory. 
White  ash. 


(c)  Telescoping  parts  of  double-faced 
corrugated  flberboard  at  least  400-pound 
test  with  facings  at  least  180  pounds  per 
thousand  square  feet;  each  part  of  same 
depth  as  frame;  outer  part  to  have  cor¬ 
ners  overlapped  and  securely  fastened. 

(d)  Four  metal  straps  required.  Glued 
or  stitched  closure  not  required.  (See 
§§  78.205-17  and  78.205-18.) 


§  78.205—22  Sp^al  box;  authorized 
only  for  motion-picture  film  in  metal 
cans  or  strong  cardboard  or  fiber- 
board  boxes  each  containing  not  over 
,  2,000  feet  (approx.)  of  film. 

(a)  Must  comply  with  this  speciflca¬ 
tion  except  as  follows: 

(1)  For  one  inside  container.  Must  be 
of  board  at  least  275-pound  test  for  a 
2,000-foot  fllm  and  of  board  at  least 


200-pound  test  for  a  1,000-foot  fllm;  lin¬ 
ing  and  pads  not  required;  closure  by 
taping  with  strong  paper  tape  au¬ 
thorized. 

(2)  For  more  than  one  inside  con- 
tainer.  Must  be  of  1-piece  type;  au¬ 
thorized  gross  weight  55  pounds  when 
made  of  325-pound  test  board.  65  pounds 
when  made  of  375-pound  test  board,  and 
75  pounds  when  made  of  450-pound  test 
board;  interior  packing  reared,  of 
flberboard  at  least  175-pound  test,  ade¬ 
quate  to  support  inside  containers  in 
center  of  outside  container;  lining  and 
top  and  bottom  pads  not  required. 

§  78.205—23  Special  box;  authorized 
only  for  jmisonous  solids,  class  B,  in 
1-gallon  metal  cans. 

(a)  Must  comply  with  this  speciflca¬ 
tion  except  as  follows:  Must  be  1-piece 
type,  of  double-wall  corrugated  flber¬ 
board  at  least  400-pound  test  with  all 
three  facings  at  least  135-pound  test;  au¬ 
thorized  gross  weight  84  pounds. 

§  78.205—24  Special  box;  authorized 
only  for  railway  fusees. 

(a)  Must  comply  with  this  speciflca¬ 
tion  except  as  follows:  Must  be  double- 
faced  corrugated  flberboard  at  least  400- 
pound  test,  or  solid  flberboard  of  same 
strength;  lining  and  pads  not  required; 
authorized  gross  weight  75  pounds.  For 
fusees  equipped  with  spikes,  protection 
as  required  in  §  73.108(b)  (2)  of  this 
chapter  must  be  provided. 

§  78.205—25  Special  box;  authorized 
only  for  wet  electric  storage  batteries 
of  the  glass  cell  type  or  synthetic 
resin  (plastic)  type. 

(a)  Must  comply  with  this  speciflca¬ 
tion  except  as  follows:  Must  be  one-piece 
type  of  double  wall  corrugated  flber¬ 
board  at  least  275-pound  test;  must  have 
linings  to  extend  around  four  faces  with 
joint  in  center  of  or  at  end  of  one  face 
but  at  no  time  may  joint  of  box  and 
joint  of  liner  coincide;  lining  to  be  of 
sufficient  height  to  support  vertical  scor¬ 
ings  of  box;  lining  to  be  made  of  double 
wall  corrugated  board  with  minimum 
test  of  275  pounds,  top  of  battery  or  bat¬ 
teries  to  be  protected  by  trays  or  scored 
sheets  of  corrugated  flberboard  having 
minimum  test  of  200  pounds;  bottom  of 
batteries  to  be  protected  by  minimum  of 
one  excelsior  pad  or  one  double  wall 
corrugated  flberboard  pad;  when  one  or 
more  batteries  are  packed  in  same  car¬ 
ton,  batteries  must  be  separated  by  a 
minimum  of  one  thickness  of  double  wall 
corrugated  fiberboard  having  minimum 
test  of  275  pounds;  authorized  gross 
weight  95  pounds. 

§  78.205—26  Special  box;  authorized 
only  for  one  5-gallon  rectangular 
metal  can,  spec.  2F  (§  78.25  of  this 
part)  ;  gross  weight  not  to  exceed  65 
pounds. 

(a)  Must  comply  with  this  specifica¬ 
tion  except  as  follows:  Must  be  1 -piece 
t3T)e  of  double-wall  corrugated  fiber- 
board  at  least  350 -pound  test;  must  have 
top  and  bottom  pa^  of  double-wall  cor¬ 
rugated  fiberboard  at  least  350-pound 
test,  pads  to  be  double-flanged  with 
flanges  extending  down  the  inside  of 
carton  at  least  four  inches. 
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§  78.205-27  Special  box;  authorized 
only  for  not  more  than  two  square 
inside  metal  cans  each  containing  not 
over  200  feet  (approx.)  motion*pic- 
ture  film ;  gross  weight  not  to  exceed 
15  pounds. 

(a)  Must  compiy  with  this  speciflca* 
tion  except  as  follows:  Must  be  double¬ 
slide  type,  both  slides  of  double-faced 
corrugated  fiberboard  at  least  200-pound 
test;  closure  by  taping  with  strong  paper 
tape  authorized. 

§  78.205—28  Special  hox;  authorized 
only  for  wet  electric  storage  batteries 
of  aluminum-case  type,  asphaltum 
compositiem,  impregnated  rubber, 
synthetic  resin  (plastic),  or  wooden- 
iMttery-box  type,  having  a  net  weight 
greater  than  75  pounds. 

(a)  Must  comply  with  this  specifica¬ 
tion  except  as  follows:  Must  be  one- 
piece  tsrpe  of  double  wall  corrugated  fi¬ 
berboard  at  least  400-pound  test,  or  solid 
fiberboard  testing  at  least  400  poimds; 
boxes  may  or  may  not  have  hand 
holes  provided  for  in  ends  of  box 
providing  same  will  not  materially 
weaken  box,  top  of  battery  to  be  pro¬ 
tected  by  wood  frame,  corrugated  trays 
or  scored  sheets  of  corrugated  fiberboard 
having  minimum  test  of  200  poimds,  top 
protection  must  bear  evenly  on  connec¬ 
tors  of  battery  to  facilitate  stacking  of 
batteries;  bottom  of  batteries  to  be  pro¬ 
tected  by  minimum  of  one  excelsior  pad 
or  double  wall  corrugated  fiberboard 
pad;  sides  and  ends  to  be  cushioned  be¬ 
tween  batteries  and  walls  of  box;  com¬ 
bined  thickness  of  cushioning  material 
and  walls  of  box  must  be  not  less  than 
cushioning  to  be  of  excelsior  liads. 
corrugated  fiberboard  or  other  suitable 
cushioning  material;  no  more  than  one 
battery  to  be  packed  per  box.  authorized 
gross  weight  190  pounds. 

§  78.205—29  Special  hox;  authorized 
only  for  ship  distreu  signals  in  inside 
metal  containers  of  not  less  than  24 
gauge  metal. 

(a)  Must  comply  with  this  specifica¬ 
tion  except  as  follows:  Must  be  one- 
piece  tsrpe  of  double  faced  corrugated 
board  at  least  350-pound  test,  with  top 
and  bottom  pads  of  the  same  material. 
Qross  weight  not  to  exceed  95  pounds. 

§  78.205—30  Special  box;  authorized 
only  for  toy  torpedoes. 

(a)  Must  comply  with  this  specifica¬ 
tion  and  the  following:  Must  be  one- 
piece  type  fabricated  of  double-wall  cor¬ 
rugated  fiberboard  having  minimum 
strength  of  350  pounds  per  square  inch, 
Mullen  or  Cady  test.  Box  shall  be  pro¬ 
vided  with  double-face  lining  on  all 
sides  and  top  and  bottom  pads.  Gross 
weight  not  to  exceed  25  pounds. 

§  78.205—31  Special  box;  authorized 
only  for  commodities  where  spec. 
12B  is  prescribed  in  Part  73  of  this 
chapter. 

(a)  Box  shall  have  not  more  than  1 
inside  glass  container  having  screw  cap 
closure  or  metal  container  not  exceeding 
32  oimces  or  2  pounds  net  weight,  which 
must  fit  snugly  or  be  adequately  cush¬ 
ioned  to  prevent  movement.  Box  shall 
comply  with  this  specification  and  be  M 
one-piece  folder  tsrpe,  so  designed  as  to 


form  double  thickness  of  corrugated 
board  on  top.  bottom,  and  ends.  Fiber- 
board  used  in  construction  of  the  box 
shall  have  a  minimum  strength  of  200 
pounds  per  square  inch,  but  for  gross 
weight  exceeding  8  pounds,  the  box  must 
be  constructed  of  at  least  275-pound  per 
square  inch  test  fiberboard  (Mullen  or 
(?ady).  Closure  must  be  equal  in  ef¬ 
ficiency  to  that  prescribed  in  8  78.205-17. 

§  78.205—32  Special  box;  authorized 
<mly  for  electrolyte  (acid),  corroeive 
battery  fluid,  hydro<^oric  acid  mix¬ 
tures  of  not  over  28  percent  strength, 
or  cleaning  compounds,  liquid,  con¬ 
taining  not  over  28  percent  hydro¬ 
chloric  (muriatic)  acid. 

(a)  Box  shall  have  not  more  than 
12  inside  glass  bottles,  with  acid-proof 
closures,  of  not  over  32  ounces  capacity 
each.  ]^x  shall  comply  with  this  speci¬ 
fication  and  be  constructed  of  at  least 
275-pound  test  (Mullen  or  Cady) 
double-wall  corrugated  fiberboard  and 
be  equipped  with  at  least  125- 
pound  test  (Mullen  or  Cady)  double- 
faced  corrugated  fiberboard  scored 
sheets  so  designed  as  to  provide  two 
thicknesses  of  corrugated  fiberboard  be¬ 
tween  each  bottle  and  one  thickness  be¬ 
tween  bottles  and  sides  and  ends  of  box. 
Top  and  bottom  pads  of  the  same  size  as 
the  top  and  bottom  area  of  the  box  and 
of  at  least  125-pound  test  (Mullen  or 
Cady)  double-faced  corrugated  board  are 
required  or  box  shall  comply  with  this 
specification  and  be  constructed  of  at 
least  325-pound  test  (Mifilen  or  Cady) 
double-faced  corrugated  board  and  be 
equipped  with  at  least  200-po\md  test 
(Mi^en  or  Cady)  corrugated  fiberboard 
^  inch  extended  cell  slotted  partitions  so 
designed  as  to  provide  a  void  space  be¬ 
tween  the  ends  and  sides  of  outside  box 
and  the  Inside  cell  partition  and  shall  be 
provided  with  top  and  bottom  pads,  of 
the  same  area  as  the  box,  of  at  least  200- 
pound  test  (Mullen  or  Cady)  double- 
faced  corrugated  fiberboard. 

§78.205-33  Special  box;  authorized 
only  for  electrolyte  (acid)  and  alka¬ 
line  corrosive  battery  fluid  packed 
with  storage  batteries. 

(a)  Box  shall  be  constructed  of  cor¬ 
rugated  fiberboard  having  strength  of 
not  less  than  200  poimds  per  square  inch, 
Mullen  or  Cady  test  for  maximum  au¬ 
thorized  gross  weight  not  over  65  pounds. 
Top  and  bottom  pads  and  fill-in  pieces 
are  not  required  when  inner  fiaps  do  not 
meet.  Box  must  otherwise  comply  with 
this  specification.  (See  §  73.258(a)  (3)  of 
this  chapter.) 

§  78.205-34  Special  box;  authorized 
only  for  a  polyethylene,  or  other 
suitable  plastic,  Uiht-fitting  inside 
c<mtainer  having  a  minimum  wall 
thickness  of  0.015  inch  and  so  de¬ 
signed  as  to  maintain  its  configura¬ 
tion  when  standing  empty  and  t^ien. 

(a)  Box  shall  comply  with  this  speci¬ 
fication  except  that  top  of  box  shall  be 
closed  by  means  of  slotted  fiaps  so  ar¬ 
ranged  as  to  provide  protection  for  the 
neck  of  the  inside  container  and  be 
fitted  with  fill-in  pieces  as  necessary; 
equally  efficient  closures  and  container 
neck  protectors  are  authorized.  C^om- 
plete  package,  closed  as  for  shipment 
with  inside  container  filled  to  rated 


capacity  with  water,  must  be  capable  of 
withstanding  2  drops  frmn  a  height  of  4 
feet  onto  solid  concrete  without  leak^e 
or  serious  rupture  of  box.  Authorized 
gross  weight  not  over  65  pounds. 

§  78.205-35  Special  box;  authorized 
<mly  for  aircraft  type  wet  electric 
•temge  batteries. 

(a)  Box  shall  comply  with  this  speci¬ 
fication  and  shall  be  constructed  of  at 
least  275-pound  test  double-faced  cor¬ 
rugated  fiberboard.  Inside  corrugat^ 
fiberboard  cushioning  shall  be  provided 
as  necessary  to  prevent  short-circuits, 
breakage  under  normal  conditions  of 
transportation,  and  superimposed 
weights  on  links,  covers,  or  other  parts 
weaker  than  the  battery  case.  Not  more 
than  one  wet  electric  storage  battery 
shall  be  packed  in  a  box  and  gross 
weight  shall  not  exceed  85  pounds. 

§  78.205-36  Sp^al  box;  authorized 
only  for  an  inside  polyethylene  con¬ 
tainer,  spec.  I(X>-2U  (§  78.24  of 
this  chapter),  not  over  5  gallons 
capacity. 

(a)  Box  shall  ctHnply  with  this  speci¬ 
fication  except  as  provided  herein,  and 
shall  have  glued  closure  fiaps  only.  In¬ 
ner  and  outer  top  closure  fiaps  may 
have  suitably  sized  holes  for  access  to 
the  closure  of  the  polyethylene  con¬ 
tainer.  The  diameter  of  these  holes  must 
be  less  than  the  diameter  (tf  a  metal 
plate  inserted  between  the  fiaps  to  which 
polyethylene  closure  shall  be  attached. 

§  78.205—37  Special  box;  with  inside 
polyethylene  or  other  suitable  plastic 
bags  for  packaging  of  electrolyte 
(acid)  or  alkaline  corrosive  battery 
fluid  only. 

(a)  Box  shall  comply  with  this  specifi¬ 
cation,  except  as  follows:  Box  must  be  of 
one-piece  construction  of  regular  slotted 
style  and  be  constructed  of  at  least  275- 
poimd  test  double-faced  corrugated 
fiberboard  with  complete  corrugated 
fiberboard  liner,  a  scored  and  flanged 
bottom  pad.  and  a  scored  and  flanged 
top  tray  pad,  reinforced,  all  of  same  ma¬ 
terial  as  box.  Box  may  have  die-cut 
areas  of  minimum  size  to  provide  access 
to  inside  closure  part. 

(b)  Box  must  have  2  polyethylene  or 
other  suitable  plastic  bags,  one  within 
the  other,  with  closure  adequate  to  pre¬ 
vent  leakage  under  conditions  incident 
to  transportation;  maximum  volumetric 
capacity  not  over  5  gallons.  Bags  shall 
be  formed  of  tubing  of  virgin  plastic  ma¬ 
terial  not  less  than  0.004  inch  thick,  with 
joints  heat  sealed. 

(c)  Representative  samples  of  com¬ 
pletely  assembled  boxes,  with  all  parts 
closed  as  for  shipment,  must  be  capable 
of  withstanding  the  following  tests  with¬ 
out  leakage  or  serious  damage  to  boxes. 
No  one  box  shall  be  expected  to  with¬ 
stand  more  than  one  of  the  following 
tests: 

(1)  Box  with  inside  container  filled 
with  5  gallons  of  a  liquid  of  the  same 
specific  gravity  as  expected  contents  for 
shipment  must  be  dropped  twice  from  a 
height  of  4  feet  onto  concrete,  one  drop 
to  be  made  with  the  box  positioned  so  as 
to  strike  flat  on  the  box  bottom,  the  other 
drop  to  be  made  so  box  will  strike  flat  on 
the  Iciest  face. 
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(2)  Box  with  inside  container  filled 
with  5  gallons  of  a  solution  which  is  com¬ 
patible  with  the  plastic  bags,  and  re¬ 
mains  liquid  at  0*  F.  or  lower  shall  be 
dropped  once  from  a  height  of  4  feet 
onto  concrete,  when  container  and  con¬ 
tents  are  at  or  below  0*  F.  Box  shall  be 
positioned  so  as  to  strike  fiat  on  the  box 
bottom. 

(3)  Box  with  inside  container  filled  as 
prescribed  in  subparagraph  (1)  of  this 
paragraph  shall  be  capable  of  withstand¬ 
ing  a  vibration  test  by  placing  the  con¬ 
tainer  on  the  vibration  table  anchored 
in  such  manner  that  all  horizontal  mo¬ 
tion  shall  be  restricted  and  only  vertical 
motion  allowed.  The  test  shall  be  per¬ 
formed  for  one  hour  using  an  ampli¬ 
tude  of  one  inch  at  a  frequency  that 
causes  the  test  container  to  be  raised 
from  the  floor  of  the  table  to  such  a 
degree  that  a  piece  of  paper  or  flat  steel 
strap  or  tape  can  be  passed  between  the 
table  and  the  container. 

(d)  Tests  to  be  conducted  by  or  for 
each  plant  assembling  and  Ailing  boxes 
at  the  initial  start  of  production  and 
must  be  repeated  at  intervals  of  four 
months  thereafter;  initial  tests  must  be 
witnessed  by  a  representative  of  the 
Bureau  of  Explosives.  Samples  last 
tested  must  be  dated  with  date  of  test 
and  must  be  retained  until  subsequent 
tests  are  conducted.  Empty  boxes  with 
liners  may  be  shipped  to  a  central  point 
for  assembling.  Ailing  and  testing  in 
which  case  the  Bureau  of  Explosives 
must  be  advised  of  test  location. 

§78.206  Specification  12C;  fiberboard 
boxes. 

§  78.206-1  Compliance. 

(a)  Required  in  all  details. 

§  78.206—2  Definitions. 

(a)  TeniM  such  as  “200-pound  test” 
mean  minimum  strength,  Mullen  or 
Cady  test. 

(b)  “Joints”  are  where  edges  of  parts 
of  box,  except  recessed  flanged  heads,  are 
connected  together  in  setting  up  the  box. 
Generally  done  by  box  maker. 

(c)  “Seams”  are  where  edges  of  parts 
of  box  are  visible,  except  Joints,  when 
box  is  closed. 

§  78.206—3  Classification  of  board. 

(a)  Fiberboard  is  hereby  classified  by 
strength  of  completed  board  as  in  first 
column  of  the  following  table;  weights 
specified  in  the  table  are  the  minimums 
authorized. 


Classified 
strength  1  of 
completed 
board 

Solid  fiber- 
boeud— 
Minimum 
combined 
weight  of 
component 
plies  ezcln- 
sive  of  ad¬ 
hesives 
(pounds 
per  1,000 
sq.  ft.) 

Facings  for  corrugated 
fiberboard 

Double- 
faced- 
Minimum 
combined 
weight  of 
facings 
(pounds 
per  1,000 
sq.  ft.) 

Double¬ 
wall— 
Minimum 
combined 
weight  of 
facings 
including 
center  liner 
(pounds 
per  1,000 
sq.  ft.) 

W8-. 

140 

100 

237 

283 

76 

84 

138 

180 

JOO...  . 

02 

no 

126 

m... . 

no... . 

•Mullen  or  Cady  test  (minimum). 
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8  78.206-4  SoUd  fiberboard. 

(a)  To  be  3-ply  or  more;  both  outer 
plies  water  resistant. 

§  78.206—5  Corrugated  fiberboard. 

(a)  Both  outer  facings  water  resist¬ 
ant;  corrugated  sheets  must  be  at  least 
0.009  inch  thick  and  weight  not  less  than 
26  pounds  per  1000  square  feet;  all  parts 
must  be  securely  glued  together  through¬ 
out  all  contact  areas. 

§  78.206—6  Stitching  staples. 

(a)  Of  steel  wire  at  least  %2  x  0.019 
inch,  or  equal  cross  section,  formed  into 
stanles  about  inch  wide.  Staples  of 
metal  other  than  steel  are  authorized 
provided  their  efficiency  is  equal  to  that 
of  steel  wire  staples  specified  in  this 
section. 

§  78.206-7  Tape. 

(a)  Coated  with  glue  at  least  equal 
to  No.  1%  Peter  Cooper  standard.  Cloth 
tape  of  strength,  across  woof,  at  least 
70  units,  Elmendorf  test.  Sisal  t{q>e  of 
2  sheets  of  No.  1  Kraft  paper,  total 
weight  80  pounds  per  ream  (500  sheets, 
24  X  36  inches) ;  sheets  to  be  combined 
with  asphedt  and  reinforced  by  unspun 
sisal  fibers  completely  embedded  in  the 
asphalt  smd  extending  across  the  tape, 
except  as  provided  in  §  78.206-11  (d). 

(b)  Tape  for  closure  of  slotted  con¬ 
tainers  complsdng  with  the  following  re¬ 
quirements  is  authorized  when  applied 
as  prescribed  in  §  78.206-17  (a)  (3) : 

(1)  Tape  must  be  not  less  than  3 
Inches  wide  and  shall  be  made  of  two 
sheets  of  100  percent  sulfate  Kraft  each 
not  less  than  30  pounds  basis  weight,  re¬ 
inforced  with  glass;  sisal,  or  rayon  fiber, 
combined  with  a  laminant  of  asphalt  or 
other  material  not  affected  by  tempera¬ 
ture  extremes  any  more  than  would 
standard  180°  to  200°  softening  point 
asphalt. 

(2)  Tape  must  be  reinforced  by 
lengthwise  fibers  spaced  not  more  than 
an  average  of  %  inch  apart,  and  by  cross¬ 
wise  fibers  spaced  not  less  than  an  av¬ 
erage  of  2  per  inch  except  that  when  a 
diamond  pattern  is  employed  for  cross¬ 
wise  reinforcement,  the  spacing  between 
the  parallel  sides  of  the  diamond  meas- 
iired  in  the  machine  direction  must  be 
not  more  than  1  inch. 

(3)  Glass  or  sisal  reinforced  tape  must 
have  a  minimum  tensile  strength  in  the 
machine  direction  of  75  pounds  per  inch 
of  width  and  a  minimum  tensile  strength 
in  the  cross  direction  of  45  poimds  per 
inch  of  width;  rayon  reinforced  tape 
must  have  a  minimum  tensile  strength 
in  the  machine  direction  of  57  pounds 
per  inch  of  width  and  a  minimum  tensile 
strength  in  the  cross  direction  of  27 
pounds  per  inch  of  width  with  elongation 
not  exceeding  15  percent.  Tensile  tests 
on  the  finished  product  shall  be  made  on 
a  3-inch  width  sample. 

§  78.206-8  Test. 

(a)  Acceptable  board  must  have  pre¬ 
scribed  strength,  Mullen  or  Cady  test, 
after  exposure  for  at  least  3  hours  to 
normal  atmospheric  conditions  (50  to  70 
percent  relative  humidity) ,  under  test  as 
follows: 

(1)  Clamp  board  firmly  in  machine 
and  turn  wheel  thereof  at  constant  speed 


of  approximately  2  revolutions  per 
second.  * 

(2)  Six  punctures  required.  3  from 
each  side;  all  resi^  but  one  must  show 
prescribed  strengw. 

(3)  Board  failing  may  be  retested  by 
making  24  punctures.  12  from  each  side; 
when  all  results  but  4  show  prescribed 
strength  the  board  is  acceptable. 

(4)  For  corrugated  fiberboard,  double¬ 
pop  tests  may  be  disregarded. 

§  78.206—9  Types  authorized. 

(a)  To  be  of  solid  or  corrugated  fiber- 
board  of  the  following  t3i>es : 

(1)  Slotted  box;  three-piece  box  with¬ 
out  recessed  ends;  three-piece  box  of 
solid  fiberboard  with  recessed  ends ; 
double-slide  box;  triple-slide  box;  tele¬ 
scope  box.  with  sections  of  equal  depth, 
or  with  covers,  top  or  bottom  or  both, 
with  3-inch  overlap.  (See  §  78.206-14 
(d)  for  boxes  with  single-flap  closures.) 

§  78.206—10  Forming. 

(a)  Parts  must  be  cut  true  to  size  and 
so  creased  and  slotted  as  to  fit  closely 
into  position  without  cracking,  surface 
breaks,  separation  of  parts  outside  of 
crease,  or  undue  binding. 

§  78.206-11  Joints. 

(a)  For  solid  and  corrugated  fiber- 
board  slotted  containers:  Lapped  1^2 
inches  from  center  of  scoreline  except  as 
in  §  78.206-12 ;  stitched  at  2^/2  inch  inter¬ 
vals  and  within  1  inch  of  each  end  of 
joint;  body  joint  must  be  double- 
stitched  (2  parallel  stitches)  at  each 
end  of  joint  over  18  inches  long. 

(b)  For  corrugated  fiberboard  slotted 
containers  only:  One  butt  joint  taped 
(See  §  78.206-7)  is  authorized;  3  inch 
tape  required  for  boxes  over  30  pounds 
authorized  gross  Weight  and  2  inch  tape 
for  others. 

(c)  For  triple  and  double  slide  boxes: 
Joints  of  all  slides  must  be  taped  (See 
§  78.206-7)  or  stitched. 

(d)  For  corrugated  fiberboard  only: 
One  butt  joint  taped  inside  and  outside 
with  strips  of  one  thickness  of  sulphate 
paper  not  less  than  2  inches  wide  ex¬ 
tending  entire  length  of  joint  and  firmly 
glued  to  box.  For  boxes  not  exceeding 
65  pounds  gross  weight,  outside  strip  of 
sulphate  paper  to  be  of  basis  weight  not 
less  than  60  pounds  testing  not  less  than 
60  pounds  and  inside  strip  of  sulphate 
paper  to  be  of  basis  weight  not  less  than 
40  pounds  testing  not  less  than  40 
pounds.  For  boxes  exceeding  65  pounds 
gross  weight,  outside  and  inside  with 
strips  of  sulphate  paper  which  must  each 
be  of  basis  weight  not  less  than  90 
pounds  testing  not  less  than  90  pounds. 
Basis  weight  of  paper  shown  is  500  sheets, 
24  X  36  inches. 

(1)  For  glued  lap  joint,  the  sides  of 
box  forming  joint  must  lap  not  less  than 
1*4"  and  be  firmly  glued  throughout 
entire  area  of  contact  with  a  glue  or  ad¬ 
hesive  which  cannot  be  dissolved  in 
water  after  the  film  application  has 
dried. 

§  78.206—12  Flanged  heads. 

(a)  Must  have  4  flanges,  at  least  1" 
long  above  fillet,  on  each  head.  Recessed 
flanged  heads  not  authorized  for  boxes 
of  corrugated  fiberboard. 
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8  178.206-13  Seams  which  are  to  he 
stitchecL  » 

(a)  Overlap,  if  any,  required  to  be  at 
least  inches  from  center  of  scoreline 
except  as  in  S  78.206-12. 

§  78.206—14  Flap  dosnrea. 

(a)  Fill-in  pieces,  of  the  same  tsrpe 
flberboard  as  used  in  construction  of  the 
container,  are  required  where  it  is  neces¬ 
sary  to  prevent  an  opening  between  the 
inner  flaps,  unless  otherwise  provided  by 
Part  73  of  this  chapter. 

(b)  If  to  be  closed  by  adhesive,  each 
inner  flap  must  cover  at  least  one-third 
of  face;  inner  flaps  must  butt  or  have  full 
overlap,  or  flU-in  pieces  must  be  used, 
unless  otherwise  provided  by  Part  73  of 
this  chapter,  except  that  flll-in  pieces 
are  not  reqiiired  when  outer  flaps  have 
full  overlap.  Outer  flaps  must  be  rea¬ 
sonably  close  together  at  the  center  seam 
or  have  full  overlap. 

(c)  In  lieu  of  flll-in  pieces  between 
inner  flaps  which  do  not  butt,  the  fol¬ 
lowing  is  authorized  when  linings  are 
not  prescribed  in  fi  78.206-16: 

(1)  Top  and  bottom  pads  the  same 
dimensions  as  interior  of  container  of 
solid  or  corrugated  flberboard  at  least 
125  pound  test  (Mullen  or  Cady). 

(2 )  Mtnimiim  combined  weight  of  fac¬ 
ings  for  corrugated  flberboard  pads  must 
be  at  least  52  pounds  per  thousand  square 
feet. 

(3)  Minimum  combined  weight  of 
component  plies  for  solid  flberboard  pads 
must  be  at  least  114  pounds  per  thou¬ 
sand  square  feet,  exclusive  of  adhesives. 

(4)  Complete  inner  box  or  boxes. 

(d)  Single-flap  closures  are  author¬ 
ized  for  boxes  with  one  dimension  not 
over  2";  each  flap  must  be  scored  and 
form  one  of  the  small  faces  of  the  box 
and  lap  at  least  5"  on  one  of  the  largest 
faces. 

§  78.206-15  Linings  (when  prescribed). 

(a)  Of  1-piece  to  extend  around  4 
faces  with  Joint  at  center  of  1  face 
and  with  4  flanges,  at  least  1^'*  long, 
on  each  end  (comers  may  be  mi¬ 
tered)  to  bend  over  the  other  2  t&ces; 
also  2  pads  to  cover  the  other  2  faces. 
Pads  may  be  omitted  if  closing  flaps 
afford  3  thicknesses  throughout  face. 
For  boxes  with  1  dimension  not  over  3", 
one  of  the  widest  flanges  may  be  length¬ 
ened  to  cover  entire  face  and  lap  6''  on 
the  adjoining  face  and  the  other  flanges 
and  the  pads  may  then  be  omitted. 

§  78.206-16  Authorised  gross  weight 
and  parts  required. 

(a)  Authorized  gross  weight  (when 
packed)  and  parts  required  as  follows: 


Strencth  of  flberboard  (mJnlmom) 
■  MoltoD  or  Osdy  Test 


Aotbor* 

lied 

groa 

weight 

(pouDda) 

Solid  boerd 

Doable, 
(seed  oor* 
rogated 

DoaUe- 

waUoor- 

nxgated 

Box 

Ltn. 

ing  1 

Heads  > 

Box 

Lin. 

Ingt 

Box 

Lin¬ 

ing* 

in 

175 

200 

275 

200 

275 

sso 

175 
200 
f*276 
\  300 

200 

200 

}276 

4n  , _ 

«6* . 

175 

>  For  reoesnd  beads  when  oaed.  In  other  cases  same 
as  for  box. 

*As  prescribed  In  (78.200-15  A  complete  box  is 
aeoeptable  in  place  of  the  Unlng. 

(  Facing  at  least  138  pounds  per  thousand  square  feet 
or  inner  nciiu  at  least  43  pounds  and  outer  IScing  at 
east  M  pounds  per  thousand  square  feet. 

*  Except  as  otherwise  authorised  by  Fart  73  of  this 
chapter. 

(b)  Triple  slide  boxes  of  double-faced 
corrugated  flberboard  of  at  least  175- 
poimd  test  are  also  authorized  for  65 
pounds  gross  weight. 

§  78.206—17  Qoaing  for  shipment. 

(a)  Slotted  container,  by  coating  with 
adhesive  the  entire  contact  surfaces  of 
closing  flaps  and  flU-ln  pieces  where  re¬ 
quired  or  as  prescribed  in  subparagraph 
(1),  (2).  or  (3)  of  this  paragraph. 

(1)  By  stitching  with  staples  as  pre¬ 
scribed  by  §  78.206-6  at  2V^-inch  inter¬ 
vals  along  all  seams  (one  5-lnch  space 
allowed  when  necessary  to  permit  use  of 
stitching  device) ;  or  with  staples  made 
of  flat  wire  of  hardness  not  less  than 
equivalent  of  Rockwell  B90.  and  not  less 
than  0.037  inch  thick  and  not  less  than 
0.074  inch  wide,  with  not  less  than  1^4- 
inch  crown,  may  be  spaced  not  more 
than  5  inches  apart.  Such  staples  may 
be  used  across  center  seam  where  outside 
flaps  meet  in  lieu  of  on  both  sides  of 
center  seam  but  need  only  be  used  where 
outside  flaps  overlay  inner  flaps;  or 
staples  made  of  arcuate  wire  of  hard¬ 
ness  not  less  than  equivalent  of  Rockwell 
B90,  and  not  less  than  0.027  inch  thick 
and  not  less  than  0.095  inch  wide,  with 
not  less  than  1  inch  crown,  may  be  spaced 
not  more  than  5  inches  apart.  Such 
stitches  when  spaced  not  more  than  2^ 
inches  apart  may  be  used  across  center 
seam  where  outside  flaps  meet  in  lieu  of 
on  both  Sides  of  center  seam  but  need 
only  be  used  where  outside  flaps  overlap 
inner  flaps. 

(2)  For  flberboard  boxes  containing 
not  more  than  1  inside  metal  can  not  ex¬ 
ceeding  1  gallon  nominal  capacity,  by 
application  of  2  strips  of  pressure-sensi¬ 
tive  tape  not  less  than  ^  inch  in  width, 
1  strip  to  be  placed  approximately  equal 
distance  over  the  seam  of  abutting  outer 


flaps,  the  other  at  a  right  angle  to  the 
flrst  and  spaced  approximately  equal  dig. 
tance  on  the  closure  face;  strips  must  be 
of  sufficient  length  to  extend  not  less 
them  1  inch  beyond  score  lines  on  side  and 
end  panels.  Tape  shall  have  a  minimum 
tensile  strength  of  160  pounds  per  inch 
of  width;  minimum,  adhesion  value  of  18 
ounces  per  inch  of  width;  and  minimum 
elongation  of  12  percent  at  break,  or  hav¬ 
ing  a  minimum  longitudinal  tensile 
strengtlrof  not  less  than  240  pounds  per 
inch  of  width;  minimum  adhesion  value 
of  18  oimces  per  inch  of  width  and  a 
minimum  elongation  of  3  percent  at 
break. 

(3)  For  slotted  containers  only,  rein¬ 
forced  tape  complying  with  the  require¬ 
ments  of  S  78.206-7  (b)  is  authorized  for 
application  over  the  center  seam  only. 
Tape  must  extend  over  the  ends  of  box 
not  1^  than  2^  inches. 

(b)  Double  slide  boxes  or  triple  slide 
boxes,  by  coating  with  adhesive  the  inner 
slides;  for  single-flap  closures  as  author¬ 
ized  for  boxes  with  one  dimension  not 
over  2  inches,  the  flaps  must  be  fastened 
to  the  body  with  adhesive. 

(c)  Flberboard  boxes  with  covers  ex¬ 
tending  over  sides  but'  not  to  bottom, 
covers  resting  on  walls  of  box,  or  tele¬ 
scope  boxes  of  e<iual  depth  section,  cov¬ 
ers  extending  to  bottom,  must  be  secured 
by  one  of  the  following  methods: 

(1)  By  not  less  than  three  metal 
straps,  one  lengthwise  and  others  at  right 
angles  thereto. 

(2)  When  cover  extends  not  less  than 
3  inches  over  the  walls  of  the  box.  by 
coating  with  adhesive  the  entire  contact 
area  of  the  cover. 

(d)  When  metal  straps  are  specified, 
boxes  must  be  strapped  with  the  required 
number ;  size  at  least  %  inch  x  0.015  inch. 

§  78.206—18  Marking. 

(a)  On  each  container.  Symbol  in 
rectangle  as  follows: 


ICC-12C*** 


(1)  Stars  to  be  replaced  by  authorized 
gross  weight  (for  example,  IC012C65, 
etc. ) .  This  mark  shall  be  understood  to 
certify  that  the  container  complies  with 
all  specification  requirements. 

(2)  Name  and  address  of  plant  making 
the  container;  ssrmbol  (letters)  author¬ 
ized  if  recorded  with  the  Bureau  of  Ex¬ 
plosives.  This  mark  to  be  located  just 
above  or  below  the  mark  specified  in 
this  paragraph. 

(3)  When  metal  straps  are  prescribed, 

boxes  must  be  marked  “ _ _ _ 

(number)  METAL  STRAPS  REQUIRED’' 
Just  above  or  below  the  mark  specified  in 
this  paragraph. 
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(4)  Size  of  markings:  Specification  into  staples  about  Tie"  wide.  Staples 
markings  prescribed  in  subparagraph  (1)  of  metal  other  than  steel  are  author- 
of  this  paragraph  must  be  at  least  Mi  ized  provided  their  dSlciency  is  equal 
inch  high;  other  markings  must  be  to  that  of  steel  wire  staples  specified 
legible.  tn  this  section. 


{78.206-19  Special  box;  anthorised 
only  for  polyethylme,  or  other  suita¬ 
ble  idastic,  tight-fitting  in^e  con¬ 
tainers  haring  minimum  wall  thick¬ 
ness  of  0.015  inch  and  so  designed 
as  to  maintain  their  configuration 
when  standing  empty  and  open. 

(a)  Box  shall  comply  with  this  speci¬ 
fication  except  that  top  of  box  shall  be 
dosed  by  means  of  slotted  fiaps  so  ar¬ 
ranged  as  to  provide  protection  for  the 
neck  of  the  inside  container  and  be  fitted 
with  fill-in  pieces  as  necessary.  Top  may 
have  die-cut  area  of  suitable  size  to  pro¬ 
vide  for  easy  opening.  Complete  pack¬ 
age.  closed  as  for  shipment,  with  inside 
container  filled  to  rated  capacity  with 
water,  must  be  capable  of  withstanding 
2  drops  from  a  height  of  4  feet  onto  solid 
concrete  without  leakage  or  serious  rup¬ 
ture  of  box.  Authorized  gross  weight  not 
over  65  pounds.  (See  S  73.257(a)(6)  of 
this  chapter.) 

§  78.207  Specification  12D ;  fiberboard 
boxes. 

§  78.207—1  Compliance. 

(a)  Required  in  all  details. 

§  78.207—2  Definitions. 

(a)  Terms  such  as  “200-pound  test” 
mean  tninimnm  strength,  Mullen  or 
Cady  test. 

(b)  “Joints”  are  where  edges  of  parts 
of  box  are  connected  together  in  setting 
up  the  box.  Generally  done  by  box 
maker. 

(c)  “Seams’*  are  where  edges  of  parts 
of  box  are  visible,  except  Joints,  when 
box  is  closed. 

§  78.207—3  Qassification  of  board. 

(a)  Fiberboard  is  hereby  classified  by 
strength  of  completed  board  as  in  first 
column  of  the  following  table;  weights 
specified  in  the  table  are  the  minimnma 
authorized. 


Facings  for 
double-wall 
corrugated 
fiberboard — 

Classified 

Minimum 

strength  >  of 

combined 

completed  board 

weight  of  ibo- 
Ings  Including 

center  liirer 

(pounds  per 
IJDOO  sq.  ft.) 

276 . 

no 

360 _ 

126 

I  MuUen  or  Cady  tost  (minimum). 


§  78.207—4  Corrugated  fiberboard. 

(a)  Both  outer  facings  water  resist- 
®ot;  corrugated  sheets  at  least  0.009" 
thick  and  weigh  not  less  than  26  pounds 
P®r  1000  square  feet;  all  parts  securely 
Klued  together  throughout  all  contact 
areas. 

§  78.207—5  Stitching  staplea.  ^ 

steel  wire  at  least  x 

U.019  ,  or  equal  cross  section,  formed 


§  78.207-6  Tape. 

(a)  Coated  with  glue  at  least  equal 
to  No.  1%  Peter  Cooper  standard. 
Cloth  tape  of  strength,  across  the 
woof,  at  least  70  units.  Elmendorf  test. 
Sisal  tape  of  2  sheets  of  No.  1  Kraft 
paper,  total  weight  80  poimds  per 
ream  (500  sheets,  24"  x  36");  sheets 
to  be  combined  with  asphalt  and  re¬ 
inforced  by  unspim  sisal  fibers  com¬ 
pletely  embedded  in  the  asphalt  and  ex¬ 
tendi^  across  the  tape,  except  as  pro¬ 
vided  in  {  78.207-10(d). 

(b)  Tape  for  closure  of  slotted  con¬ 
tainers  complying  with  the  following  re¬ 
quirements  is  authorized  when  applied  as 
prescribed  in  S  78.207-17  (a)  (3) : 

(1)  Tape  must  be  not  less  than  3 
inches  wide  and  shall  be  made  of  two 
sheets  of  100  percent  sulfate  Elraft  each 
not  less  than  30  pounds  basis  weight,  re¬ 
inforced  with  glass,  sisal,  or  rayon  fiber, 
combined  with  a  lamlnant  of  asphalt  or 
other  material  not  affected  by  tempera¬ 
ture  extremes  any  more  than  would 
standard  180*  to  200*  softening  point 
asphalt. 

(2)  Tape  must  be  reinforced  by  length¬ 
wise  fibers  spaced  not  more  than  an  aver¬ 
age  of  inch  apart,  and  by  crosswise 
fibers  spaced  not  less  than  an  average  of 
2  per  inch  except  that  when  a  diamond 
pattern  is  employed  for  crosswise  rein¬ 
forcement,  the  spacing  between  the 
parallel  sides  of  the  diamond  measured 
in  the  machine  direction  must  be  not 
more  than  1  inch. 

(3 )  Glass  or  sisal  reinforced  tape  must 
have  a  minimum  tensile  strength  in  the 
machine  direction  of  75  pounds  per  inch 
of  width  and  a  minimum  tensile  strength 
in  the  cross  direction  of  45  pounds  per 
inch  of  width;  rayon  reinforced  tape 
miist  have  a  minimum  tensile  strength  in 
the  machine  direction  of  57  pounds  per 
inch  of  width  and  a  minimum  tensile 
strength  in  the  cross  direction  of  27 
pounds  per  inch  of  width  with  elongation 
not  exceeding  15  percent.  Tensile  tests 
on  the  finished  product  shall  be  made  on 
a  3-lnch  width  sample. 

§78.207-7  Test. 

(a)  Acc^table  board  must  have  pre¬ 
scribed  strength,  Mullen  or  Cady  test, 
after  exposure  for  at  least  3  hours  to 
normal  atmospheric  conditions  (50  to  70 
percent  rdative  humidity),  under  test 
as  follows: 

(1)  Clamp  board  firmly  in  machine 
and  turn  wheel  thereof  at  constant  speed 
of  approximately  2  revolutions  per 
second. 

(2)  Six  pimctures'  required,  3  from 
each  side;  all  results  but  one  must  show 
prescribed  strength. 

(3)  Board  falling  may  be  retested  by 
making  24  punctures.  12  from  each  side, 
when  all  results  but  4  show  prescribed 
strength  the  board  is  acceptable. 

(4)  Double-pop  tests  may  be  dis¬ 
regarded. 


§  78.207—8  Types  authOTized. 

(a)  To  be  of  double-waU  corrugated 
fiberboard  of  the  following  types: 

(1)  Slotted  box;  three  piece  box  with¬ 
out  recessed  ends;  double-slide  box; 
triple-slide  box;  telescope  box,  with  sec¬ 
tions  of  equal  depth,  or  with  covers,  top 
or  bottom  or  both,  with  3  inch  overlap. 

§  78.207—9  Forming. 

(a)  Parts  must  be  cut  true  to  size  and 
so  crefu^  and  slotted  as  to  fit  closely 
into  position  without  cracking,  surface 
breaks,  separation  of  parts  outside  of 
crease,  or  imdue  binding. 

§  78.207-10  Joints. 

(a)  For  slotted  containers:  Lapped 

inches  from  center  of  scoreline  ex¬ 
cept  as  in  S  78.207-11;  stitched  at  2Mi- 
inch  intervals  and  within  1  inch  of  each 
end  of  Joint;  body  Joint  must  be  double- 
stitched  (2  parallel  stitches)  at  each  end 
of  Joint  over  18  Inches  long. 

(b)  For  slotted  containers  only:  One 
butt  Joint  taped  (See  {  78.207-6)  is  au¬ 
thorized;  3  inch  tape  required. 

(c)  For  triple  and  double  slide  boxes: 
Joints  of  all  slides  must  be  taped  (See 
S  78.207-6)  or  stitched. 

(d)  One  butt  Joint  taped  inside  and 
outside  with  strips  of  one  thickness  of  • 
sulphate  paper  not  less  than  2  inches 
wide  extending  entire  length  of  Joint 
and  firmly  glued  to  box.  For  boxes  not 
exceeding  65  pounds  gross  weight,  out¬ 
side  strip  of  siilphate  paper  to  be  of  basis 
weight  not  less  than  60  poimds  testing 
not  less  than  60  pounds  and  inside  strip 
of  sulphate  paper  to  be  of  basis  weight 
not  less  than  40  pounds  testing  not  less 
than  40  pounds.  For  boxes  exceeding  65 
pounds  gross  weight,  outside  and  inside 
with  strips  of  sulphate  paper  which  must 
each  be  of  basis  weight  not  less  than  90 
pounds  testing  not  less  than  90  pounds. 
Basis  weight  of  paper  shown  is  for  500 
sheets,  24  x  36  inches. 

(1)  For  glued  lap  Joint,  the  sides  of 
box  forming  Joint  must  lap  not  less  than 
1T4"  and  be  firmly  glued  throughout 
entire  area  of  contact  with  a  glue  or 
adhesive  which  cannot  be  dissolved  in 
water  after  the  film  application  has 
dried. 

§  78JS07— 11  Flanged  heads. 

(a)  Must  have  4  fianges,  at  least  1" 
long  above  fillet,  on  each  head.  Recessed 
flanged  heads  not  authorized. 

§  78.207—12  Seams  which  are  to  be 
stitched. 

(a)  Overlap,  if  any,  required  to  be  at 
least  inches  from  center  of  scoreline 
except  as  in  S  78.207-11. 

§  78.207—13  Flap  closures. 

(a)  Fill-in  pieces,  of  the  same  t3(pe 
fiberboard  as  used  in  construction  of 
the  container,  are  required  where  it  is 
necessary  to  prevent  an  opening  between 
the  iimer  flaps. 

(b)  If  to  be  closed  by  adhesive,  each 
inner  flap  must  cover  at  least  Vz  of  face; 
inner  flaps  must  butt  or  have  full  over¬ 
lap,  or  fill-in  pieces  must  be  used;  except 
that  flU-in  pieces  are  not  requir^  when 
outer  fiaps  have  full  overlap.  Outer  flaps 
must  butt  or  have  full  overlap. 


18958 


RULES  AND  REGULATIONS 


g  78.207—14  Linings  (when  prescribed). 

(a)  Of  1  piece  to  extend  around  4  faces 
with  joint  at  center  of  1  face  and  with  4 
flanges,  at  least  Vh"  long,  on  each  end 
(comers  may  be  mitered)  to  bend  over 
the  other  2  faces;  also  2  pads  to  cover  the 
other  2  faces.  Pads  may  be  cnnltted  if 
closing  flaps  afford  3  thicknesses 
throughout  face.  For  boxes  with  1  di¬ 
mension  not  over  3'^  one  of  the  widest 
flanges  may  be  lengthened  to  cover  en¬ 
tire  face  and  lap  6"  on  the  adjoining  face 
and  the  other  flanges  and  the  pads  may 
then  be  omitted. 

g  78.207—15  Authorised  gross  weight 
and  parts  required. 

(a)  Authorized  gross  weight  (when 
packed)  and  parts  required  as  follows: 

(1)  For  authorized  gross  weight  not 
over  25  pounds,  box  must  be  constructed 
of  at  least  275-pound  test  doulfle-wall 
corrugated  flberboard  with  liners  and  top 
and  bottom  pads,  or  a  complete  inner 
box,  of  same  material. 

(2)  For  authorized  gross  weight  over 
25  pounds  but  not  exceeding  75  pounds. 
Inside  containers  must  be  packed  in  boxes 
of  at  least  275-po\md  test  double-wall 
corrugated  flberboard  and  these  packages 
packed  in  an  outside  box  of  at  least  350- 
pound  test  double-wall  corrugated  flber¬ 
board. 

g  78.207—16  Test  for  completed  pack¬ 
age. 

(a)  The  completed  packages  closed 
as  for  shipment  must  be  capable  of  with¬ 
standing  a  drop  of  4  feet  to  solid  con¬ 
crete  without  breakage  of  the  inside 
containers. 

g  78.207—17  Qosing  fw  shipment. 

(a)  Slotted  container,  by  coating  with 
adhesive  the  entire  contact  surfaces  of 
closing  flaps  and  flU-ln  pieces,  or  as  pre¬ 
scribed  in  subparagraphs  (1) ,  (2) ,  or  (3) 
of  this  paragraph. 

(1)  By  stitching  at  2^-inch  intervals 
along  all  seams  (one  5-inch  space  al¬ 
lowed  when  necessary  to  permit  use  of 
stitching  device). 

(2)  For  flberboard  boxes  containing 
not  more  than  1  Inside  metal  can  not 
exceeding  1  gallon  nominal  capacity,  by 
application  of  2  strips  of  pressiu*e-sensi- 
tive  tape  not  less  than  inch  in  width. 
1  strip  to  be  placed  approximately  equal 
distance  over  the  seam  of  abutting  outer 
flaps,  the  other  at  a  right  angle  to  the 
flrst  and  spaced  approximately  equal 
distance  on  the  closure  face;  strips  must 
be  of  sufficient  length  to  extend  not  less 
than  1  inch  beyond  score  lines  on  side 
and  end  panels.  Tape  shall  have  a  mini¬ 
mum  tensile  strength  of  160  pounds  per 
inch  of  width;  minimum  adhesion  value 
of  18  ounces  per  inch  of  width;  and  mini¬ 
mum  elongatimi  of  12  percent  at  break, 
or  having  a  minimum  longitudinal  tensile 
strength  of  not  less  than  240  poimds  per 
inch  of  width;  minimum  adhesion  value 
of  18  ounces  per  inch  of  width  and  a 
minimum  elongation  of  3  percent  at 
break. 

(3)  For  slotted  containers  only,  rein¬ 
forced  tape  complying  with  the  require¬ 
ments  of  8  78.207-6  (b)  is  authorized  for 
application  over  the  center  seam  only. 


Tape  must  extend  over  the  ends  of  box 
not  less  than  2^  inches. 

(b)  Double  slide  boxes  or  triple  dide 
boxes,  by  coating  with  adhesive  the  inner 
slides;  for  single-flap  closures  as  authOT- 
ized  for  boxes  with  one  dimension  not 
over  2  inches,  the  flaps  must  be  fastened 
to  the  body  with  adhesive. 

(c) '  Flberboard  boxes  with  covers  mc- 
tendlng  over  sides  but  not  to  bottmn, 
covers  resting  on  walls  of  box,  or  tele¬ 
scope  boxes  of  equal  depth  section,  covers 
extending  to  bottom,  must  be  secured  by 
one  of  the  following  methods: 

(1)  By  not  less  than  three  metal 
straps,  one  lengthwise  and  others  at 
right  angles  thereto. 

(2)  When  cover  extends  not  less  than 
3  inches  over  the  walls  of  the  box.  by 
coating  with  adhesive  the  entire  contact 
area  of  the  cover. 

(d)  When  metal  straps  are  specifled, 
boxes  must  be  strapped  with  the  required 
niunber;  size  at  least  %  inch  by  0.015 
inch. 

§  78.207—18  Bfarking. 

(a)  On  each  container.  Symbol  in 
rectangle  as  follows: 


IOO-12D*** 


(1)  Stars  to  be  replaced  by  authorized 
gross  weight  (for  example,  ICC-12D65, 
etc.).  This  mark  shall  be  imderstood  to 
certify  that  the  container  complies  with 
all  specifleation  requirements. 

(2)  Name  and  address  of  plant  making 
the  container;  symbol  (letters)  author¬ 
ized  if  record^  with  the  Bureau  of  Ex¬ 
plosives.  This  mark  to  be  located  just 
above  or  below  the  mark  specifled  in  this 
pcu*agraph. 

(3)  When  metal  straps  are  prescribed. 

boxes  must  be  marked  “ _ 

(number)  METAL  STRAPS  REQUIRED” 
just  above  or  below  the  mark  specifled 
in  this  paragraph. 

(4)  Size  of  markings:  Specifleation 
markings  prescribed  in  subparagraph  (1) 
of  this  paragraph  must  be  at  least 
inch  high;  other  markings  must 
legible. 

§  78.208  Specification  12E;  fiberboard 
boxes. 

§  78.208—1  Compliance. 

(a)  Required  in  all  details. 

§  78.208-2  Definitions. 

(a)  Terms  such  as  “200-pound  test” 
mean  minimum  strength,  Mullen  or  Cady 
test. 

(b)  “Joints”  are  where  edges  of  parts 
of  box.  except  recessed  flanged  heads, 
are  connected  rogether  in  setting  up  the 
box.  Generally  done  by  box  maker. 

(c)  “Seams”  are  where  edges  of  parts 
of  box  are  visible,  except  joints,  when  box 
is  closed. 

§  78.208-3  Corrugated  fiberboard. 

(a)  Both  outer  facings  water  resistant; 
corrugated  sheets  must  be  at  least  0.009 
inch  thick  and  weigh  not  less  than  26 
poimds  per  1000  square  feet;  all  parts 
must  be  securely  glued  together  through¬ 
out  all  contact  areas. 


§78JS08-4  Tape. 

(a)  Coated  with  glue  at  least  equal  to 
No.  1%  Peter  Cooper  standard.  Cloth 
tape  of  strength,  across  woof,  at  least  70 
units,  Elmendorf  test.  Sisal  tape  of  2 
sheets  of  No.  1  Kraft  paper,  total  weight 
80  pounds  per  ream  (500  sheets,  24  x  36 
Inches) ;  sheets  to  be  combined  with 
asphalt  and  reinforced  by  unspun  sisal 
fibers  completely  embedded  in  the  as¬ 
phalt  and  extending  across  the  tape. 

§  78.208-5  Test. 

(a)  Acceptable  board  must  have  pre¬ 
scribed  strength.  Mullen  or  Cady  test, 
after  exposure  for  at  least  3  hours  to 
normal  atmospheric  conditions  (50  to  70 
percent  relative  humidity) ,  under  test  as 
follows: 

(1)  Clamp  board  firmly  in  machine 
and  turn  wheel  thereof  at  constant  speed 
of  approximately  2  revolutions  per  sec¬ 
ond. 

(2)  Six  punctures  required,  3  from 
each  side;  all  results  but  one  must  show 
prescribed  strength. 

(3)  Board  failing  may  be  retested  by 
making  24  pimctures,  12  from  each  side; 
when  all  results  but  4  show  prescribed 
strength  the  board  is  acceptable. 

(4)  Double-pop  tests  may  be  dis¬ 
regarded. 

§  78.208-6  Type  authorized. 

(a)  Corrugated  fiberboard  with  one- 
piece  body  with  separate  flanged  heads. 
Box  is  authorized  only  for  1  or  2  rectan¬ 
gular  metal  Inside  containers  of  not  over 
5  gallons  capacity  each. 

§  78.208—7  Forming. 

(a)  Parts  must  be  cut  true  to  size  and 
so  creased  and  slotted  as  to  fit  closely 
into  position  without  cracking,  surface 
breaks,  separation  of  parts  outside  of 
crease,  or  undue  binding. 

§  78.208—8  Joints. 

(a)  Body.  Each  end  of  body  must 
have  four  fianges,  creased  to  bend  over 
outside  of  body,  at  least  2^"  long  beyond 

(b)  Butt  joint.  One  butt  joint  taped 
is  authorized;  3-inch  tape  required. 

§  78.208—9  Flanged  heads. 

(a)  Each  head  must  have  four  fianges, 
one  on  each  edge,  creased  to  bend  over 
outside  body  of  the  box  and  then  under 
the  body  fianges,  of  length  at  least  5 
inches  exclusive  of  creases. 

§  78.208-10  Authorized  gross  weight 
(when  packed)  and  parts  required. 

(a)  Board  for  outside  container  must 
be  corrugated  fiberboard  at  least  400- 
poung  test;  minimum  combined  weight 
of  component  plies,  exclusive  of  adhe¬ 
sives,  180  pounds  per  1000  square  feet; 
body  must  be  double- wall  board;  heads 
may  be  double-faced  board.  Authorized 
gross  weight  110  poimds. 

§  78.208-11  Qosing  fw  shipment. 

(a)  Boxes  must  be  closed  by  applidn? 
heads  with  head-fianges  tucked  under 
body-flanges  and  then  fastening  each 
head  in  place  with  a  flat  steel  strap,  at 
least  X  0.015",  extending  around  the 
4  sides  of  the  body  and  securely  sealed. 
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§  78.208-12  Marking. 

(a)  On  each  container.  Symbol  in 
rectangle  as  follows: 


IOO-12B110 


(1)  This  mark  shall  be  understood 
to  certify  that  the  container  complies 
with  aU  specification  requirements. 

(2)  Name  and  address  of  plant  making 
the  container;  ssrmbol  (letters)  author¬ 
ized  if  record^  with  the  Bureau  of  Ex¬ 
plosives.  This  mark  to  be  located  Just 
above  or  below  the  mark  specified  in  this 
paragraph. 

(3)  When  metal  straps  are  prescribed, 

boxes  must  be  marked  “ _ _ (num¬ 

ber)  METAL  STRAPS  REQUIRED**  Just 
above  or  below  the  mark  specified  in  this 
paragraph. 

(4)  Size  of  markings:  Specification 
markings  prescribed  in  subparagraph  (1) 
of  this  paragraph  must  be  at  least  ^ 
inch  high;  other  markings  must  be 
legible. 

§78.209  Specification  12H;  fiberboard 
boxes. 

-  §  78.209—1  Compliance. 

(a)  Required  in  all  details. 

§  78.209—2  Definitions. 

(a)  Terms  such  as  “200-pound  test** 
mean  minimum  strength,  Mullen  or  Cady 
test. 

(b)  “Joints**  are  where  edges  of  parts 
of  box  are  connected  together  in  setting 
up  the  box.  Generally  done  by  box 
maker. 

(c)  “Seams**  are  where  edges  of  parts 
of  box  are  visible,  except  Joints,  when  box 
Is  closed. 

§  78.209-3  Qassificaticm  of  board. 

(a)  Fiberboard  is  hereby  classified  by 
strength  of  completed  board  as  in  fii^t 
column  of  the  following  table;  weights 
specified  in  the  table  are  the  minimum 
authorized. 


Classified  strength  * 
of  completed  bowd 

Facings  for  corrugated 
fiberboard 

Double-faced- 
minimum 
combined 
weight  of 
facings 
(pounds  per 
1,000  sq.  ft.) 

Doubie-wall- 
minimum 
combined 
weight  of 
facings  includ¬ 
ing  center 
liner 

(pounds  per 
1,000  sq.  ft.) 

138 

no 

325... 

138 

no 

350 . 

180 

126 

576.. 

180 

180 

180 

180 

180 

ISO 

*  Mullen  or  Cady  test  (minimum). 


§  78.209—4  Corrugated  fiberboard. 

(a)  Both  outer  facings  water  resist- 
tot;  corrugated  sheets  must  be  at  least 
0.009  inch  thick  and  weigh  not  less 
tb^  26  pounds  per  1000  square  feet;  all 
must  be  securely  glued  together 
toroughout  all  contact  areas. 

§  78.209—5  Stitching  staples. 

(a)  Of  steel  wire,  copper-coated  or 
wiuivalent  in  nonsparking  quality,  at 


least  %2"  X  0.019",  or  equal  cross  sec¬ 
tion,  formed  into  staples  about  Tie"  wide. 

§  78.209-fi  Tape. 

(a)  Used  for  manufacturers*  Joints 
must  be  coated  with  glue  at  least  equal 
to  No.  1%  Peter  Cooper  standard.  Cloth 
tape  of  strength,  across  the  woof,  at  least 
70  units,  Elmendorf  test.  Sisal  tape  of 
2  sheets  of  No.  1  Kraft  paper,  total 
weight  80  pounds  per  ream  (500  sheets, 
24"  X  36") ;  sheets  to  be  combined  with 
asphalt  and  reinforced  by  unspim  sisal 
fibers  completely  embedded  in  the  as¬ 
phalt  and  extending  across  the  tape. 

§  78.209-7  Test. 

(a)  Acceptable  board  must  have  pre¬ 
scribed  strength.  Mullen  or  Cady  test, 
after  exposure  for  at  least  3  hours  to 
normal  atmospheric  conditions  (50  to 
70  percent  relative  humidity),  imder 
test  as  follows: 

(1)  Clamp  board  firmly  m  machine 
and  turn  wheel  thereof  at  constant  speed 
of  approximately  2  revolutions  per  sec¬ 
ond. 

(2)  Six  punctures  required,  3  from 
each  side;  all  results  but  one  must  show 
prescribed  strength. 

(3)  Board  failing  may  be  retested  by 
making  24  punctures,  12  from  each  side; 
when  all  results  but  4  show  prescribed 
strength,  the  board  is  acceptable. 

(4)  For  corrugated  fiberboard,  dou¬ 
ble-pop  tests  may  be  disregarded. 

§  78.209-8  Type  authorized. 

(a)  Shall  be  corrugated  fiberboard, 
telescoping  tj^e,  1-piece,  2-piece  or  3- 
piece  construction  without  recessed 
heads,  as  follows: 

(1)  Box  to  consist  of  top  and  bottom 
sections  divided  equally  or  unequally 
and  inner  lining  tube.  The  lining  tube 
must  be  staple  stitched  to  the  lower  sec¬ 
tion  of  the  box  to  give  in  effect  a  2-piece 
box.  (See  §  78.209-11.) 

(2)  Box  to  consist  of  full  depth  top 
and  bottom  sections  completely  tele¬ 
scoping.  No  inner  linii^  tube  required. 
Three  variations  are  authorized:  one 
with  bottom  slotted  on  ends  and  cover 
on  sides;  second,  with  both  cover  and 
bottom  slotted  on  sides;  and  third,  with 
sides  and  ends  (both  covers  and  bottom) 
not  slotted,  manufacturer*s  Joint  a  side 
lap  glued  or  stapled  to  end.  closing  flaps 
to  form  top  and  bottom  of  box  with  side 
closing  flaps  out  and  overlapping. 

Notb  1:  Hand-holes  oval  In  shape,  not 
more  than  1  Inch  In  width  by  3  Inches  In 
length,  and  horizontal  with  top  score  line, 
are  authorized  in  ends  of  top  section  of 
boxes. 

(3)  Box  to  consist  of  1-piece,  2-piece, 
or  3-piece,  without  recessed  heads,  fit¬ 
ted  with  lining  tube  as  prescribed  in 
§  78.209-11,  except  that  lining  tube  is  not 
required  for  boxes  used  for  shipment  of 
electric  blasting  caps  packed  in  accord¬ 
ance  with  §  73.66(g)  (1)  of  this  chapter. 
When  outer  flaps  butt,  inner  flaps  must 
also  butt,  except  1-piece  with  tube  or  2- 
piece  fully  telescoping  %  slotted  style 
may  have  outer  flaps  that  overlap  a 
minimum  of  2  inches  to  and  including 
full  overlap,  and  inner  flaps  may  be  of 
same  length  as  outer  flaps. 

(4)  Three-piece  box  without  recessed 
ends.  Outer  flap  may  be  full  lap  style 


with  a  3-inch  tuck.  With  the  full  lap 
style,  the  inner  end  flaps  must  have  a 
minimum  length  of  4  inches  with  or 
without  hand  holes. 

§  78.209—9  Forming. 

(a)  Parts  must  be  cut  true  to  size  and 
so  creased  and  slotted  as  to  fit  closely  into 
position  without  cracking,  surface 
breaks,  separation  of  parts  outside  of  > 
crease,  or  undue  binding. 

§  78.209-10  Joints. 

(a)  Lapped  IT^"  and  stitched  at  2 Tit" 
intervals  and  within  1"  of  each  end  of 
Joint;  except  for  full  depth  telescope 
style  boxes,  body  Joints  must  be  double- 
stitched  (two  parallel  rows  of  stitches). 

(b)  For  glued  lap  Joint,  the  sides  of 
box  forming  Joint  must  lap  not  less  than 
1T4"  and  be  firmly  glued  throughout  en¬ 
tire  area  of  contact  with  a  glue  or  adhe¬ 
sive  which  cannot  be  dissolved  in  water 
after  the  film  application  has  dried. 

(c)  For  lining  tubes  only,  one  butt 
Joint  taped  (see  §  78.209-6)  tape  not 
less  than  3"  wide  is  authorized. 

§  78.209—11  Authorized  gross  weight 
and  parts  reipiired. 

(a)  Box  shall  be  corrugated  fiberboard 
at  least  275  pound  test.  Tubes,  when  re¬ 
quired,  shall  be  of  solid  fiberboard  at 
least  ^0-pound  test,  or  of  corrugated 
fiberboard  of  at  least  275-pound  test, 
with  adjoining  edges  stitched,  taped,  or 
glued. 

(b)  Authorized  gross  weight:  65 
pounds. 

§  78.209—12  Oosing  for  shipment. 

(a)  By  any  method  capable  of  with¬ 
standing  tests  prescribed  by  §  78.209-16 
without  failure. 

§  78.209-13  Marking. 

(a)  On  each  container.  Symbol  in 
rectangle  as  follows: 


ICO— 12H** 


(1)  Stars  to  be  replaced  by  authorized 
gross  weight  (for  example  I(X^12H65). 
This  mark  shall  be  imderstood  to  certify 
that  the  container  complies  with  aU 
specification  requirements. 

(2)  Name  and  address  of  plant  mak¬ 
ing  the  container;  symbol  (letters)  au¬ 
thorized  if  recorded  with  the  Bureau  of 
Explosives.  This  mark  to  be  located  Just 
above  or  below  the  mark  specified  in 
paragraph  (a)  of  this  section. 

(3)  Size  of  markings:  Specification 
markings  prescribed  in  subparagraph  (1) 
of  this  paragraph  must  be  at  least 
inch  high;  other  markings  must  be 
legible. 

§  78.209—14  Special  tests. 

(a)  By  whom  and  when.  By  or  for 
each  plant  making  the  boxes;  at  begin¬ 
ning  of  manufacture  and  at  six-month 
intervals  thereafter;  on  largest  size,  by 
weight.  Smaller  sizes  need  not  be  tested 
If  they  have  the  same  or  equivalent  con¬ 
struction.  Report  of  results,  with  all 
pertinent  data,  to  be  maintained  on  file 
for  one  year;  copy  to  be  filed  with  the 
Bureau  of  Explosives. 
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RULES  AND  REiHJLATIONS 


8  78^09-15  Material. 

(a)  Box  material  must  comply  with 
requirements  of  II  78.208-3,  78.209-4, 
78.209-7.  78.209-11,  and  the  following: 

(b)  Box  material  must  also  have  275 
pound  test  strength  and  moisture  con¬ 
tent  not  over  30  percent  as  follows: 

(1)  Box  material  must  test  at  least 
200  pounds  per  square  inch  immediately 
after  exposure  for  3  days  to  90  percent 
relative  humidity  of  not  less  than  70* 
nor  more  than  75*  F. 

(2)  Box  material  must  test  at  least 
100  pounds  per  square  inch  immediately 
after  it  has  been  in  contact  with  wat^ 
for  3  hours  under  3"  head  at  not  less 
than  70*  nor  more  than  75*  F. 

Note:  The  test  ehall  be  conducted  on  a 
sample  no  greater  than  6  Inches  In  diameter 
when  ezpoeed  to  water.  The  sample  shall 
be  rigidly  fastened  to  a  water  column  device 
so  constructed  as  to  provide  at  least  a  8-lnoh 
head  of  water  on  the  outer  siurface  of  the 
flberboard  sample.  The  water  column  device 
must  be  suspended  In  such  manner  that  free 
circulation  of  air  on  the  inner  siulace  of 
flberboard  sample  which  Is  not  exposed  to 
water  Is  permitted.  After  contact  with  water 
for  8  hours  \mder  conditions  speclfled,  the 
water  column  device  shall  be  emptied,  the 
sample  blotted,  and  immediately  subjected 
to  Idullen  or  Cady  test.  (A  6-lnch  diameter 
pipe  having  a  welded  fli^e  to  which  the 
sample  Is  secured  by  a  bolted  ring  flange 
Is  acceptable.) 

§  78.209—16  Completed  container. 

(a)  Samples  must  pass  the  following 
immediately  after  exposure  for  2  weeks 
to  90  percent  relative  humidity  at  not 
less  than  70*  nor  more  than  75*  F.; 
loaded  containers  shall  contain  dummy 
contents  of  shape  and  weight  of  the  ex¬ 
pected  contents,  and  shall  be  closed  in 
the  same  manner  as  for  shipment: 

(1)  Three  loaded  samples  to  be  tested. 
Each  must  withstand  200  drops  in  stand¬ 
ard  7-foot  revolving  test  drum  with 
pointed  hazard  in  place,  without  spilling 
any  contents. 

(2)  Three  loaded  samples  to  be  tested. 
Each  must  withstand  end  to  end  pres- 
siure  of  at  least  500*  pounds  without  de¬ 
flection  of  over 

(3)  Three  empty  samples  to  be  tested. 
Each  must  withstand  top  to  bottom  pres¬ 
sure  of  at  least  500  pounds  without  de¬ 
flection  of  over  inch. 

(b)  As  an  alternate  to  the  drum  test 
specified  in  paragraph  (a),  3  loaded 
samples  must  pass  the  drop  test  speclfled 
below: 

(1)  Box  shall  be  dropped  from  height 
of  2  feet. 

(2)  Identification  of  face,  edge,  and 
comers.  Facing  one  end  (with  the  man¬ 
ufacturer’s  joint  on  the  observer’s  right) , 
the  top  of  the  box  is  designated  as  1,  the 
right  side  as  2,  the  bottom  as  3,  and  the 
left  side  as  4.  The  near  end  is  desig¬ 
nated  as  5  and  the  far  end  as  6.  The 
edges  are  identified  by  the  number  of 
the  two  faces  which  make  that  edge, 
as  for  example,  1-2  identifies  the  edge 
where  the  top  and  right  side  meet  and 
2-5  the  edge  having  the  manufacturer’s 
Joint.  The  comers  are  identified  by  the 
number  of  the  three  faces  which  meet 
to  form  that  comer,  as  for  example. 
1-2-5  identifies  the  comer  where  the 
top.  the  right  side,  and  the  near  end 
meet. 


(c)  Drop  sequence  as  follows: 

(1)  A  comer  drop  on  1-2-5. 

(2)  An  edge  drop  on  the  shortest  edge 
radiating  from  that  comer  (usually  2-5) . 

(3)  An  edge  drop  on  the  next  shortest 
edge  radiating  from  that  comer  (usu¬ 
ally  1-5). 

(4)  An  edge  drop  on  the  longest  edge 
radiating  from  that  comer  (usually 
1-2). 

(5)  A  flatwise  drop  on  one  of  the 
smallest  faces  (usually  end  5  or  6) . 

(6)  A  flatwise  drop  on  the  opposite 
smallest  face. 

(7)  A  flatwise  drop  on  one  of  the  me¬ 
dium  faces  (usually  side  2  or  4) . 

(8)  A  flatwise  drop  on  the  opposite 
medium  face. 

(9)  A  flatwise  drop  on  one  of  the  larg¬ 
est  faces  (usually  top  1  or  bottom  3) . 

(10)  A  flatwise  drop  on  the  opposite 
lanse  face. 

This  completes  one  cycle  of  ten  drops. 
Commence  the  next  cycle,  with  a  drop 
on  the  comer  dlagoneJly  opposite 
through  the  box  to  the  comer  on  which 
the  flrst  drop  was  made,  on  comer  3-4-6. 
Commence  the  third  cycle  of  ten  drops 
with  comer  1-4-5.  Bach  loaded  con¬ 
tainer  must  withstand  3  cycles  without 
spilling  or  sifting  of  contents. 

§  78.210  Specification  12A;  fiberboard 
boxes. 

Nonreuseable  containers. 

§  78.210—1  Compliance. 

(a)  Required  in  all  details. 

§  78.210—2  Definitions. 

(a)  Terms  such  as  “200-poimd  test” 
mean  minimum  strength.  Mullen  or 
Cady  test. 

(b)  “Joints”  are  where  edges  of  parts 
of  box.  except  recessed  flanged  heads, 
are  connected  together  in  setting  up  the 
box.  Generally  done  by  box  maker. 

§  78.210-3  Qassification  of  board. 

(a)  Fiberboard  is  hereby  classifled  by 
strength  *  of  completed  board  as  in  flrst 
column  of  the  following  table;  weights 
specifled  in  the  table  are  the  mlnlmums 
authorized. 


Facings  for  corrugated 
flberboard 

Classifled  strength  of 
completed  board 

Double-faced- 
minimum 
combined 
weight  of 
facings 
(pounds  per 
1,000  sq.  ft.) 

Double-wall- 
minimum 
combined 
weight  of 
fSdngs  tndud- 
Ing  center  Uner 
(pounds  per 
1,000  sq.  ft.) 

_ 

84 

93 

*7*  .....  ___ 

138 

no 

§  78.210—4  Corrugated  fiberboard. 

(a)  Both  outer  facings  water  resist¬ 
ant;  corrugated  sheets  must  be  at  least 
0.009  inch  thick  and  weigh  not  less  than 
26  pounds  per  1000  square  feet;  all  parts 
must  be  securely  glued  together  through¬ 
out  all  contact  areas. 

8  78.21(1-5  Tests. 

(a)  Acceptable  board  must  have  pre¬ 
scribed  strength,  Mullen  or  Cady  test. 


after  exposure  for  at  least  3  hours  to 
normal  atmospheric  conditions  (50  to  70 
percent  relative  humidity) ,  under  test  as 
follows: 

(1)  Clamp  board  firmly  in  machine 
and  turn  wheel  thereof  at  constant  speed 
of  approximately  2  revolutions  per 
second. 

(2)  Six  pimctures  required,  3  from 
each  side;  all  results  but  one  must  show 
prescribed  strength. 

(3)  Board  failing  may  be  retested  by 
making  24  pimctures,  12  from  each  side, 
when  all  results  but  4  show  prescribed 
strength  the  board  is  acceptable. 

(4)  Double-pop  tests  may  be  disre¬ 
garded. 

§  78.210—6  Boxes  autbrnued. 

(a)  Corrugated  flberboard  boxes  hav- 
bag  gross  weight  not  over  80  pounds  of 
the  following  strengths  are  authorized; 


Cross  weight  not  over 
(pounds) 

Corrugated  flberboard 
strength  (Mullen  or 
Cady  test)  minimum 

Double- 

faced 

Double¬ 

wall 

»  _ 

200 

200 

m _ 

275 

200 

Sft  _ 

275 

§  78.210—7  Forming. 

(a)  Parts  must  be  cut  true  to  size  and 
so  creased  and  slotted  as  to  fit  closely 
into  position  without  cracking,  surface 
breaks,  separation  of  parts  outside  of 
crease,  or  wdue  binding. 

§  78.210-8  Joints. 

(a)  For  slotted  containers:  Lapped 
inches  from  center  of  scoreline  ex¬ 
cept  as  in  §  78.210-8 (b)  (2) ;  stitched  at 
2%-lnch  intervals  and  within  1  inch  of 
each  end  of  joint;  body  joint  must  be 
double -stitched  (2  parallel  stitches)  at 
each  end  of  joint  over  18  inches  long. 

(b)  Joints  as  provided  for  by  the  fol¬ 
lowing  are  authorized  provided  resulting 
joint  is  capable  of  withstanding  the  tests 
prescribed  by  {  78.210-10: 

(1)  For  slotted  containers  only;  one 
butt  joint,  taped,  is  authorized. 

(2)  For  glued  lap  joint,  the  sides  of 
box  forming  joint  must  lap  not  less  than 
1%  inches  and  be  flrmly  glued  through¬ 
out  entire  area  of  contact  with  a  glue  or 
adhesive  which  cannot  be  dissolved  in 
water  after  the  fllm  application  has 
dried. 

(3)  For  triple  and  double  slide  boxes; 
joints  of  all  slides  must  be  taped  or 
stitched. 

§  78.210-9  Inside  cushioning. 

(a)  Sufficient  inside  cushioning  shall 
be  required  for  protection  of  inside  con¬ 
tainers  so  that  completed  packages  m 
offered  for  shipment  shall  be  capable 
of  withstanding  test  prescribed  by 
§  78.210-10. 

§  78.210-10  Test  for  completed  pack¬ 
age. 

(a)  A  Tninimiim  of  4  boxes  with  in¬ 
side  containers  flUed  with  water,  ana 
box  closed  as  for  shipment,  shaU 
pable  of  withstanding  the  following  drop 
tests  from  the  prescribed  heights  onw 
solid  concrete  without  leakage  from  o 


*  Mullen  or  Cady  test  (minimum! 
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breakage  of  any  inside  container  or  rup> 
^  of  the  outside  flberboard  box;  each 
box  shall  be  subjected  to  not  more  than 
one  of  the  series  of  tests; 

(1)  Box  No.  1.  Flat  drop  on  bottom 
from  height  of  4  feet. 

(2)  Box  No.  2.  Flat  drop  on  side  from 
height  of  4  feet. 

(3)  Box  No.  3.  Flat  drop  on  end  from 
height  of  4  feet. 

(4)  Box  No.  4.  Flat  drop  on  top  from 
height  of  2  feet. 

(b)  Tests  prescribed  by  paragraph  (a) 
of  this  section  must  be  conducted  prior 
to  initial  use  of  the  package  and  shall  be 
repeated  on  the  change  of  any  compo¬ 
nents  of  the  package. 

§78.210—11  'Closing  for  shipment. 

(a)  By  any  method  capable  of  with¬ 
standing  tests  prescribed  by  S  78.210-10. 

§  78.210—12  Marking. 

(a)  On  each  container.  Symbol  in 
rectangle  as  follows: 


lOC-iaA** 


\  (1)  Stars  to  be  replaced  by  authorized 
gross  weight  (for  example,  ICC-12A75). 
The  letters  NRC,  located  Just  above  or 
below  the  ICC  mark,  to  indicate  a  non- 
reusable  container.  These  marks  shall 
be  understood  to  certify  that  the  outer 
container  complies  with  all  the  construc¬ 
tion  requirements  of  the  specification. 


(2)  Tests  of  acceptable  completed 
board  must  have  prescribed  strength, 
Mullen  or  Cady  test,  after  exposure  for 
at  least  3  hours  to  normal  atmospheric 
conditions  (50  to  70  percent  relative  hu¬ 
midity)  under  test,  as  follows: 

(1)  Clamp  board  firmly  in  machine 
and  turn  wheel  at  constant  speed  of  ap¬ 
proximately  2  revolutions  per  second. 

(ii)  Six  bursts  required,  3  from  each 
side;  all  results  but  one  must  show  pre¬ 
scribed  strength. 

(lii)  Board  failing  may  be  retested  by 
making  24  bursts,  12  from  each  side; 
when  all  results  but  4  show  prescribed 
strength  the  board  is  acceptable. 

(iv)  For  corrugated  hberboard, 
double-pop  tests  may  be  disregarded. 

§78.211-2  Construction  requirements. 

(a)  Corrugated  or  solid  flberboard 
wxes  of  any  type  capable  of  withstand- 
^tests  prescribed  by  §  78.211-5  author- 
“dd  when  constructed  in  accordance 
With  requirements  of  this  section. 
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(2)  Name  and  address  of  plant  making 
the  container;  symbol  (letters)  author¬ 
ized  if  record^  with  the  Bureau  of  Bx- 
plosiVes.  This  mark  to  be  located  Just 
above  or  below  the  mark  specified  in  (a) 
of  this  section. 

(3)  Size  of  markings;  Specification 
markings  prescribed  in  subparagraph  (1) 
of  this  paragraph  must  be  at  least  ^ 
inch  high;  other  markings  must  be 
legible. 

§  78.211  Specification  12P;  fibcrboard 
boxes.  Nonreusable  containers  for 
one  inside  plastic  container  greater 
than  1-gallon  capacity,  as  prescribed 
in  Part  73  of  this  chapter. 

§78.211—1  Material  requirements.  , 
(a)  Boxes  shall  be  of  corrugated  fiber- 
board,  except  as  otherwise  authorized  in 
this  specification,  having  both  outer  fac¬ 
ings  water  resistant;  corrugating  medi¬ 
um  shall  be  at  least  0.009  inch  thick 
and  weigh  not  less  than  26  pounds  per 
1,000  square  feet;  all  parts  shall  be  se¬ 
curely  glued  together  throughout  all 
contact  areas. 

'  (b)  Solid  flberboard  is  authorized 
when  of  strength  equal  to  corrugated 
flberboard  and  in  conformance  with 
paragraph  (c)  of  this  section. 

(c)  Fiberboard  required  and  tests  as 
follows: 

(1)  Fiberboard  is  hereby  classified  by 
strength  *  of  completed  board  as  in  first 
column  of  the  following  table;  weights 
specified  in  the  table  are  the  mlnimums 
authorized. 


(b)  Corrugated  or  solid  fiberboard 
boxes  in  accordance  with  the  following 
table  are  authorized. 


Gross 
weight 
not  over 
(pounds) 

S^engtb  of  flberboard  (minimum) 
Mullen  or  Cady  test 

Solid  board 

Single-wall 

corrugated 

Double-wall 

corrugated 

20 . 

200 

200 

200 

60 . 

350 

350 

275 

80 . 

500 

450 

350 

(c)  All  parts  must  be  cut  true  to  size 
and  so  creased  and  slotted  as  to  fit  closely 
into  position  without  cracking,  surface 
breaks,  separation  of  parts  outside  of 
crease,  or  undue  binding.  Box  must 
provide  snug  fit  for  inside  plastic  con¬ 
tainer. 

(d)  Joints  (manufacturer’s) .  The 
joint  is  defined  as  that  part  of  the  box 
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where  the  ends  of  the  sheet  are  Joined 
together  by  taping,  stitching  or  gluing. 

(1)  For  glued  or  stitched  lap  Joint, 
the  sides  of  box  forming  Joint  must  lap 
not  less  than  inches.  Glued  Joints 
must  be  firmly,  glued  throughout  entire 
area  of  contact  with  a  glue  or  adhesive 
which  cannot  be  dissolved  in  water  after 
film  application  has  dried. 

(2)  Butt-Joints,  t{q)ed,  are  authorized 
providing  resulting  Joints  are  capable 
of  withstanding  tests  prescribed  by 
§  78.211-5. 

§78.211—3  Design  limitations. 

(a)  Design  limitations  are  as  follows : 

( 1 )  Permitted  when  perforated  or  die- 
cut  areas  remain  intact  following  tests 
prescribed  for  box  by  §  78.211-5. 

(1)  Outer  closing  flaps  may  have  per¬ 
forated  areas  of  no  greater  size  than  is 
necessary  to  provide  access  to  closure  of 
plastic  container;  inner  flaps  may  have 
die-cut  areas  of  similar  type. 

(ii)  Die-cut  holes  in  outer  and  inner 
closing  flaps  when  closure  for  plastic  con¬ 
tainer  is  attached  to  a  met^  plate  in- 

.serted  between  the  inner  and  outer  flaps 
or  when  closure  area  is  protected  by 
means  of  a  plug-in  or  screw  cap  or  simi¬ 
lar  device.  The  diameter  of  these  holes 
shall  be  less  than  the  diameter  of  the 
metal  plate. 

(iii)  Inside  facing  of  flberboard  clos¬ 
ure  flaps  may  be  cut  or  perforated  for 
opening.  A  tear  strip  may  be  incorpo¬ 
rated  in  the  body  wall  of  fiberboard  boxes 
provided  it  is  above  the  shoulder  area  of 
the  plastic  container  and  this  may  be 
accompanied  by  a  nominal  thumb-notch 
in  the  manufacturer’s  Joint  or  in  a  side 
panel  of  the  box. 

(iv)  Handholes,  by  perforation  or 
other  means,  in  any  part  of  the  box  pro¬ 
viding  the  face  having  the  handhole  is 
backed  up  by  a  fiberboard  sheet  of  equal 
strength  of  box  in  full  height  and  width 
of  that  face  or  that  handholes  are  above 
the  neck  area  of  the  plastic  container. 
No  more  than  one  handhole  in  any  face 
nor  more  than  two  per  box. 

(2)  Not  permitted: 

(i)  Stitched  manufacturer’s  Joint  or 
stitched  closures  when  any  such  stitch 
(staple)  is  in  direct  contact  with  the 
inside  plastic  container. 

§  78.211—4  Closure. 

(a)  Closure  of  any  t3q)e  is  authorized 
provided  representative  boxes  are  capa¬ 
ble  of  withstanding  tests  prescribed  by 
§  78.211-5. 

§  78.211-5  Tests. 

(a)  Representative  samples  of  the 
completed  composite  container  assem¬ 
bled,  filled  and  closed  as  for  use  must 
be  capable  of  withstanding  tests  pre¬ 
scribed  in  the  specification  for  the  inside 
plastic  container  without  rupture  of  the 
flberboard  boxes  that  produces  a  con¬ 
dition  of  the  box  that  could  result  in  po¬ 
tential  damage  to  the  inside  container. 

§  78.211—6  Marking. 

(a)  On  each  container.  Symbol  in 
rectangle  as  follows: 


ICG-12P** 


Classlfled  strength 
of  completed 
board  i 

Solid  flberboard— mini¬ 
mum  combined 
weight  of  compo¬ 
nent  plies  exclusive 
of  adhesives  (pounds 
per  l,OO0  sq.  ft.) 

Single-wall— minimum 
combined  weight  of 
beings  (pounds  per 
1,000  sq.  ft.) 

Double-wall— minimum 
combined  weight  of 
beings  including 
center  facings 
(pounds  per  1,000 
sq.  ft.) 

175 

14S 

75 

200 

100 

84 

92 

275 

237 

138 

110 

325 

237 

138 

110 

350 

283 

180 

126 

375 

283 

180 

180 

400 

283 

180 

180 

450 

283 

180 

180 

500 

330 

222 

>  Mullen  or  Cady  Test  (minimum). 


Miillen  or  Cady  Test  (minimum). 
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RULES  AND  REGULATIONS 


(1)  Stars  to  be  replaced  by  authorised 
gross  weight  for  which  box  was  con¬ 
structed  (for  example,  ICC-12P80) .  The 
letters  NRC,  located  Just  above  or  below 
tlM  ICC  mark,  to  indicate  a  non- 
reuseable  container.  These  maiks  shall 
be  understood  to  certify  that  the  outer 
container  complies  with  all  the  construc¬ 
tion  requirements  of  the  specification. 

(2)  Name  and  address  of  plant  making 
the  container:  symbol  (letters)  author¬ 
ized  if  record^  with  the  Bureau  of  Ex¬ 
plosives.  This  mark  to  be  located  Just 
above  or  below  the  mark  specified  in  (a) 
of  this  section. 

(3)  Size  of  markings:  Specification  as 
prescribed  in  paragraph  (a)  (1)  of  this 
section  must  be  at  least  ^  inch  high; 
other  markings  must  be  legible  . 

§  78^14  Specification  23F ;  fiberboard 
boxes. 

§  78.214-1  Ccmipliance. 

(a)  Required  in  all  details. 

§  78.214—2  Definitkms. 

(a)  Terms  such  as  “200-pound  test” 
mean  minimum  strength,  Mullen  or  Cady 
test. 

(b)  **Joints"  are  where  edges  of  parts 
of  box  are  connected  together  in  setting 
up  the  box.  Generally  done  by  box 
maker. 

(c)  “Seams’*  are  where  edges  of  parts 
of  box  are  visible,  except  Joints,  when 
box  is  closed. 

§  78.214-3  Solid  fiberboard. 

(a)  To  be  3-ply  or  more;  both  outer 
plies  waterproofed. 

§  78.214-4  Corrugated  fiberboard. 

(a)  Both  outer  facings  water  resist¬ 
ant;  corrugated  sheets  at  least  0.009" 
thick;  all  parts  securely  glued  together 
throughout  all  contact  areas;  minimum 
combined  weight  of  facings  not  less  than 
84  pounds  per  1,000  square  feet,  except 
when  only  one  lining  tube  is  used  as 
provided  by  §  78.214-15  (b) ,  minimum 
combined  weight  of  facings  must  be  not 
less  than  138  pounds  per  1,000  square 
feet. 

§  78.214—5  Stitching  staples. 

(a)  Of  steel  wire,  copper-coated  or 
equivalent  in  nonsparking  quality,  at 
least  %2"  X  0.019",  or  equal  cross  section, 
formed  into  staples  about  wide. 

§  78.214-6  Tape. 

(a)  Coated  with  glue  at  least  equal  to 
No.  1%  Peter  Cooper  standard.  Cloth 
tape  of  strength,  across  the  woof,  at  least 
70  units,  Elmendorf  test.  Sisal  tape  of 
2  sheets  of  No.  1  E^aft  paper,  total 
weight  80  poimds  per  ream  (500  sheets, 
24"  X  36") ;  sheets  to  be  combined  with 
asphalt  and  reinforced  by  unspun  sisal 
filers  completely  embedded  in  the  as¬ 
phalt  and  extending  across  the  tape. 

§  78.214-7  Test. 

(a)  Acceptable  board  must  have  pre¬ 
scribed  strength.  Mullen  or  Cady  test, 
under  test  as  follows: 

(1)  Clamp  board  firmly  in  machine 
and  turn  wheel  thereof  at  constant  speed 
of  approximately  2  revolutions  per 
second. 


(2)  pimctures  required.  3  from 
each  8ide;.all  results  but  one  must  show 
prescribed  strength. 

(3)  Board  falling  may  be  retested  by 
making  24  punctures,  12  from  each  side; 
when  all  results  but  4  show  prescribed 
strength  the  board  is  acceptable. 

(4)  For  corrugated  fiberboard.  dou¬ 
ble-pop  tests  may  be  disregarded. 

§  78.214—8  Type  authorized. 

(a)  Of  solid  fiberboard;  l-piece,  or 
3-piece  without  recessed  heads,  fitted 
with  lining  tube  or  lining  tubes  as  pre¬ 
scribed  in  I  78.214-15,  except  that  lining 
tubes  are  not  required  for  boxes  used  for 
shipments  of  high  explosives  packed  in 
accordance  with  §  73.63(a)  (3)  of  this 
chapter  or  electric  blasting  caps  packed 
in  accordance  with  S  73.66(g)  (1)  of  this 
chapter,  or  when  box  is  constructed  of 
1-piece  oi  not  less  than  600-pound  test 
board  weighing  not  less  than  300  pounds 
per  1,000  square  feet.  Boxes  lutving 
handholes  are  authorized  when  approved 
by  the  Bureau  of  Explosives. 

§  78.214—9  Inside  packing  and  size 
limits. 

(a)  As  prescribed  in  S  78.214-15. 

§  78.214—10  Forming. 

(a)  Parts  must  be  cut  true  to  size  and 
so  creased  and  slotted  as  to  fit  closely 
into  position  without  cracking,  surface 
breaks,  separation  of  parts  outside  of 
crease,  or  imdue  binding. 

§  78.214—11  Joints. 

(a)  Lapped  1^  inches  from  center  of 
scoreline  except  as  in  §78.214-12; 
stitched  at  2^ -inch  intervals  and  within 
1  inch  of  each  end  of  Joint;  double- 
stitched  (2  parallel  stitches)  at  each  end 
of  joint  over  18  inches  long;  or  lapped 
not  less  than  1^  inches  and  firmly  glued 
throughout  entire  area  of  contact  with 
a  glue  or  adhesive  which  cannot  be  dis¬ 
solved  in  water  after  the  film  application 
has  dried. 

§  78.214—12  Flanged  heads. 

(a)  Must  have  4  fianges,  at  least  1" 
long  above  fillet,  on  each  head.  Recessed 
flanged  heads  not  authorized. 

§  78.214—13  Seams  which  are  to  be 
stitched. 

(a)  Overlap,  if  any,  required  to  be  at 
least  1^4  Inches  from  center  of  scoreline 
except  as  in  §  78.214-12. 

§  78.214-14  Flap  closures.  . 

(a)  Flaps  must  butt  or  have  full  over¬ 
lap  excepting  that  inner  flaps  may  over¬ 
lap  ^  inch. 

§  78.214—15  Authorized  gross  weight 
(when  packed)  and  parts  required. 

(a)  Box  to  be  of  solid  fiberboard,  spe¬ 
cial  waterproofed,  at  least  300-poimd 
test,  and  weighing  at  least  250  pounds  per 
thousand  square  feet.  Tubes  to  be  of 
solid  or  corrugated  fiberboard  at  least 
200-pound>  test  and  of  1-piece,  or  as 
provided  in  subparagraph  (1)  of  this 
paragraph,  with  adjoining  edges  stitched, 
taped,  or  glued.  Glued  or  stitched  lap 
not  less  than  1^".  Lap  must  be  firmly 
glued  throughout  entire  area  of  contact 
with  glue  or  adhesive  which  cannot  be 


dissolved  in  water  after  the  film  applies* 
tlon  has  dried. 

(1)  Or,  box  shaH  have  one  tube  liner 
of  solid  fiberboard  weighing  at  least  283 
pounds  per  1,000  square  feet  with  Joint 
or  Joints  either  stitched  or  glued  as  pre. 
scribed  in  paragraph  (a)  of  this  section. 
One  end  of  the  tube  may  have  a  hand* 
hole  approximately  %"  deep  located  at 
the  center  of  the  top  and  a  perforation 
with  a  minimum  of  cuts  and  Vs" 
webs  extending  from  the  handhole  to  the 
bottom.  , 

(b)  Authorized  gross  weight;  65 
poimds  when  2  or  more  lining  tubes  are 
used  to  divide  the  box  into  2  or  more 
compartments;  65  pounds  when  1  or 
more  lining  tubes  are  used  and  contents 
will  consist  of  1  cartridge  only  or  of  black 
powder  in  bags;  65  pounds  when  boxes 
without  lining  tubes  are  used  for  ship¬ 
ments  of  high  explosives  packed  in  ac¬ 
cordance  with  §  73.63(a)  (3)  of  this  chap¬ 
ter  or  electric  blasting  caps  packed  in 
accordance  with  §  73.66(g)(1)  of  this 
chapter;  35  poimds  in  all  other  cases  ex¬ 
cept  that  boxes  having  a  single  solid 
fiberboard  lining  tube,  the  fiberboard 
weighing  at  least  283  pounds  per  1,000 
square  feet,  or  corrugated  fiberboard 
lining  tube  as  prescribed  in  §  78.214-4(a), 
are  authorized  for  65  pounds  gross 
weight. 

§  78.214-16  Qoeing  for  shipment. 

(a)  By  any  method  capable  of  with¬ 
standing  tests  prescribed  by  §  78.214-20 
without  failure. 

§  78.214-17  Marking. 

(a)  On  each  container.  Symbol  in 
rectangle  as  follows : 


I<X?-28P*** 


(1)  Stars  to  be  replaced  by  authorized 
gross  weight  (for  example.  ICC-23F35  or 
ICC3-23P85 ) .  This  mark  shall  be  under¬ 
stood  to  certify  that  the  container  com¬ 
plies  with  aU  specification  requirements. 

(2 )  Name  and  address  of  plant  making 
the  container;  symbol  (letters)  author¬ 
ized  if  recorded  with  the  Bureau  of  Ex¬ 
plosives.  This  mark  to  be  located  just 
above  or  below  the  mark  specified  in 
this  paragraph. 

(3)  Size  of  markings:  Specification 
markings  prescribed  in  subparagraph 
(1)  of  this  paragraph  must  be  at  least 
%  inch  high;  other  markings  must  be 
legible. 

§  78.214—18  Special  tests. 

(a)  By  whom  and  when.  By  or  lor 
each  plant  making  the  boxes;  at  begin¬ 
ning  of  manufacture  and  at  six-month 
intervals  thereafter;  on  largest  size,  by 
weight.  Smaller  sizes  need  not  be  tested 
if  they  have  the  same  or  equivalent  con¬ 
struction.  Report  of  results,  with  all 
pertinent  data,  to  be  maintained  on  file 
for  one  year;  copy  to  be  filed  with  the 
Bureau  of  E^losives. 

§  78.214-19  MateriaL 

(a)  Box,  material  (special  wa^- 
proofed  board)  must  be  300-pound  test 
board  and  weigh  at  least  250  pounds  i^r 
thousand  square  feet  when  conunerdaiiy 
dry. 
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(b)  Box  material  must  also  have  200- 
poimd  l!bst  strength  and  moisture  content 
not  over  30  percent  as  follows: 

(1)  Immediately  after  exposure  for  3 
days  to  90  percent  humidity  at  75*  F. 

(2)  Immediately  after  it  has  been  in 
contact  with  water  for  3  hours  imder  3" 
bead  at  75*  F. 

Non:  The  test  shall  he  conducted  on  a 
•ample  no  greater  than  6  Inches  In  diameter 
when  exposed  to  water.  The  sample  shall  be 
rigidly  fastened  to  a  water  column  device  so 
constructed  as  to  provide  at  least  a  8-lnch 
head  of  water  on  the  outer  surface  of  the 
flberboard  sample.  The  water  column  device 
mxist  be  suspended  In  such  manner  that  free 
circulation  of  air  on  the  Inner  surface  of 
flberboard  sample  which  Is  not  exposed  to 
water  Is  permitted.  After  contact  with 
water  for  3  hours  tmder  conditions  specified, 
the  water  column  device  shall  be  emptied, 
the  sample  blotted,  and  Immediately  sub¬ 
jected  to  Mullen  or  Cady  test.  (A  6-lnch 
diameter  pipe  having  a  welded  flange  to 
which  the  sample  Is  secured  by  a  bolted  ring 
flange  Is  acceptable.) 

§  78.214—20  Completed  containers. 

(a)  Samples  must  pass  the  following 
immediately  after  exposure  for  2  weeks 
to  90  percent  humidity  at  75*  F.;  loaded 
containers  shall  contain  dummy  con¬ 
tents  of  shape  and  weight  of  the  expected 
contents,  and  shall  be  closed  in  same 
manner  as  for  shipment: 

(1)  Three  loaded  samples  to  be  tested. 
Each  must  withstand  200  drops  in  stand¬ 
ard  7-foot  revolving  test  drum  with 
pointed  hazard  in  place,  without  spilling 
any  contents. 

(2)  Three  loaded  samples  to  be  tested. 
Each  must  withstand  end  to  end  pres- 
siu-e  of  at  least  500  pounds  without  de¬ 
flection  of  over 

(3)  Three  empty  samples  to  be  tested. 
Each  must  withstand  top  to  bottom  pres¬ 
sure  of  at  least  500  pounds  without  de¬ 
flection  of  over  Yi  inch. 

(b)  As  an  alternate  to  the  drum  test 
specified  in  paragraph  (a).  3  loaded 
samples  must  pass  the  drop  test  specified 
below: 

(1)  Box  shall  be  dropped  from  height 
of  2  feet. 

(2)  Identification  of  face,  edge,  and 
comers.  Facing  one  end  (with  the 
manufacturer’s  joint  on  the  observer’s 
right) .  the  top  of  the  box  is  designated 
as  1,  the  right  side  as  2,  the  bottom  as  3, 
and  the  left  side  as  4.  The  near  end  is 
designated  as  5  and  the  far  end  as  6. 
The  edges  are  identified  by  the  number 
of  the  two  faces  which  make  that  edge, 
as  for  example.  1-2  identifies  the  edge 
where  the  top  and  right  side  meet  and 
2-5  the  edge  having  the  manufacturer’s 
Joint.  The  comers  are  identified  by  the 
number  of  the  three  faces  which  meet 
to  form  that  comer,  as  for  example. 

1- 2-5  identifies  the  comer  where  the 
top,  the  right  side,  and  the  near  end 
meet. 

(c)  Drop  sequence  as  follows: 

(1)  A  comer  drop  on  1-2-5. 

(2)  An  edge  drop  on  the  shortest  edge 
radiating  from  that  comer  (usually 

2- 5). 

(3)  An  edge  drop  on  the  next  shortest 
edge  radiating  from  that  comer  (usually 
1-5). 
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(4)  An  edge  drop  on  the  longest  edge 
radiating  from  that  comer  (usually 
1-2). 

(5)  A  fiatwise  drop  on  one  of  the 
smallest  faces  (usually  end  5  or  6). 

(6)  A  fiatwise  drop  on  the  opposite 
smallest  face. 

(7)  A  fiatwise  drop  on  one  of  the 
medium  faces  (usually  side  2  or  ^4). 

(8)  A  fiatwise  drop  on  the  opposite 
medium  face. 

(9)  A  fiatwise  drop  on  one  of  the  larg¬ 
est  faces  (usually  top  1  or  bottom  3). 

(10)  A  fiatwise  drop  on  the  opposite 
Jarge  face. 

This  completes  one  cycle  of  ten  drops. 
Commence  the  next  cycle  with  a  drop  on 
the  corner  diagonally  opposite  throtigh 
the  box  to  the  corner  on  which  the  first 
drop  was  made,  on  comer  3-4-6.  Com¬ 
mence  the  third  cycle  of  ten  drops  with 
comer  1-4-5.  Each  loaded  container 
must  withstand  3  cycles  without  spilling 
or  sifting  of  contents. 

§  78.218  Specification  23G;  special  cy¬ 
lindrical  fiberboard  box  for  high 
explosives. 

§  78.218—1  Compliance. 

(a)  *  Required  in  all  details. 

§  78.218—2  Definition. 

(a)  Terms  such  as  “200 -pound  test” 
mean  minimum  strength,  Mullen  or  C^ady 
test. 

§  78.218-3  Side  walls,  ends,  and  interior. 

(a)  Side  walls.  To  be  not  less  than 
four-ply  of  continuous  fiber  sheets  con- 
volutely  or  spirally  wound;  combined 
strength  to  be  not  less  than  300  pounds, 
dry;  combined  thickness  to  be  not  less 
than  0.050"  for  containers  not  exceed¬ 
ing  10  pounds  gross  weight  and  not  less 
than  0.060"  for  containers  over  10 
pounds  gross  weight. 

(b)  Ends.  To  be  of  one  or  more  plies 
of  fiberboard  suflSciently  strong  to  with¬ 
stand  prescribed  tests.  Wax  or  plastic 
material  with  flberboard  inserts  author¬ 
ized  provided  the  completed  container 
will  withstand  the  prescribed  tests  at 
temperatures  from  zero  to  one  hundred 
thirty  degrees  F. 

(c)  Interior.  Interior  of  the  con¬ 
tainer  must  be  lined  or  so  treated  as  to 
prevent  penetration  by  the  commodity 
with  which  the  container  is  filled  for 
shipping. 

§  78.218-4  Stitching  staples. 

(a)  If  used,  shall  be  of  steel  wire,  cop¬ 
per-coated  or  equivalent  in  nonsparking 
quality,  at  least  %2"  by  0.019"  or  equiva¬ 
lent  cross  section  formed  into  staples 
approximately  %6"  wide. 

§  78.218-5  Tape. 

(a)  Coated  with  animal  glue  at  least 
equal  to  No.  1%  Peter  Cooper  standard 
or  other  adhesive  equivalent  in  tensile 
properties  and  resistance  to  deteriora¬ 
tion.  Cloth  tape  of  strength,  across  the 
woof,  at  least  70  units,  Elmendorf  test. 
Sisal  tape  of  2  sheets  of  No.  1  Kraft 
paper,  total  weight  80  pounds  per  ream 
(480  sheets.  24"  x  36") ;  sheets  to  be 
combined  with  asphalt  and  reinforced 
by  unspun  sisal  fibers  completely  em- 
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bedded  in  the  asphalt  and  extending 
across  the  tape. 

§  78.218—6  Test  of  board. 

(a)  Acceptable  board  must  have  pre¬ 
scribed  strength,  Mullen  or  Cady  test, 
under  test  as  follows: 

(1)  Clamp  board  firmly  in  machine 
and  turn  wheel  thereof  at  constant  speed 
of  approximately  2  revolutions  per 
second. 

(2)  Six  punctures  required.  3  from 
each  side;  all  results  but  one  must  show 
prescribed  strength. 

(3)  Board  failing  may  be  retested  by 
making  24  punctimes,  12  from  each  side; 
when  all  results  but  4  show  prescribed 
strength  the  board  is  acceptable. 

§  78.218—7  Type  of  container  author¬ 
ized. 

(a)  One  cylindrical  tube  or; 

(b)  Two  cylindrical  tubes  butted  to¬ 
gether  and  taped  or  glued  completely 
around  circumference  at  Joints  to  make 
positive  closure. 

(c)  Open  ends  to  be  closed  in  such  a 
manner  as  to  give  complete  closure  which 
will  withstand  prescribed  tests. 

§  78.218—8  Approval  of  specification 
quired. 

(a)  Specification  for  each  type  of  con¬ 
tainer  manufactured  (under  the  specifi¬ 
cation)  must  be  filed  with  and  approved 
by  the  Bureau  of  Explosives.  Changes 
in  construction  (container  and  closure) 
differing  from  specification  thus  filed 
must  be  approved  before  authorized  for 
use. 

§  78.218—9  Authorized  size  and  weight 
limit. 

(a)  Maximum  authorized  outside  di¬ 
ameter  of  container  Is  12". 

(b)  Maximum  authorized  gross  weight 
of  container  is  65  pounds. 

§  78.218-10  Marking. 

(a)  On  each  container  by  symbol  as 
follows: 

ICC-230  •  •  • 

(1)  Stars  to  be  replaced  by  authorized 
gross  weight  (for  example.  ICC%-23G40. 
ICC-23G65.  etc.).  ’This  mark  shall  be 
understood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 

(2)  Name  or  symbol  (letters)  of 
maker;  this  must  be  registered  with  the 
Bureau  of  Explosives  and  located  Just 
above,  below,  or  following  the  mark  spec¬ 
ified  in  this  paragraph. 

(3)  Size  of  markings:  Specification 
markings  prescribed  in  subparagraph 
(1)  of  this  paragraph  must  be  at  least  ^ 
Ihch  high;  other  markings  must  be 
legible. 

§  78.218—11  Special  tests. 

(a)  By  whom  and  when.  By  or  for 
each  plant  making  the  boxes;  at  begin¬ 
ning  of  manufacture  and  at  6-month 
intervals  thereafter;  on  largest  size,  by 
weight.  Smaller  sizes  need  not  be  tested 
if  they  have  the  same  or  equivalent  con¬ 
struction.  Report  of  results,  with  aU 
pertinent  data,  to  be  maintained  on  file 
for  one  year;  copy  to  be  filed  with  the 
Bureau  of  Explosives. 
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RULES  AND  REGULATIONS 


§  78w2ia-12  MaterUL 

(a)  Box  material  must  be  not  less 
than  300  pound  test  board  when  com¬ 
mercially  dry. 

(b)  Box  material  must  also  have  200- 
pound  test  strength,  moisture  content 
not  over  30  percent  and  punc^e 
strength  not  less  than  200  units,  as'de- 
termined  by  General  Electric  Puncture 
Tester  using  an  average  obtained  A:om 
a  series  of  live  tests,  as  follows: 

(c)  Immediately  after  exposure  for  3 
days  under  either  of  the  following 
conditions: 

(1)  70  percent  hiunidity  at  100*  F. 

(2)  90  percent  humidity  at  75”  F. 

§  78.218—13  Completed  containers. 

(a)  Samples  must  pass  the  following 
tests  immediately  after  exposure  for  2 
weeks  to  90  percent  humidity  at  75*  P. 
or  70  percent  humidity  at  100”  F.;  loaded 
containers  shall  contain  dummy  contents 
of  shape  and  weight  same  as  expected 
contents. 

(1)  Three  loaded  samples  to  be  tested. 
Each  must  withstand  end  to  end  pressure 
of  at  least  500  pounds  without  deflection 
of  over  IW:  speed  of  compression 
tester  to  be  per  minute  plus  Va” 
minus  Va''  per  minute. 

(2)  Three  loaded  samples  to  be  tested. 
Each  must  withstand  side  to  side  pressiire 
of  at  least  500  pounds  without  deflection 
of  over  except  that  for  boxes  with 
fluted  crimped  ends  the  deflection  shall 
not  exceed  speed  of  compression 
tester  to  be  W  per  minute  plus  Vk" 
minus  per  minute. 

(3)  Three  loaded  samples  to  be  tested. 
Each  must  withstand,  without  rupture, 
four  4-foot  drops  dlagonalh^  on  the  end 
more  likely  to  cause  rupture  on  impact. 

(4)  Three  loaded  samples  to  be  tested. 
Ektch  must  be  dropped  once,  flat  on  its 
side,  across  another  similar  paclmge 
Isdng  flat  upon  the  ground  with  its  longi¬ 
tudinal  axis  at  right  angles  to  container 
dropped.  Drops  must  be  made  from  a 
height  four  feet  above  the  topmost  point 
of  the  container  on  the  ground. 

(b)  As  an  alternate  to  compression 
test  requirements  of  paragraph  (a)  (1) 
and  (2)  of  this  section,  samples  must 
pass  the  following  tests  immediately 
after  exposure  for  2  weeks  to  90  percent 
humidity  at  75*  F.  or  70  percent  humid¬ 
ity  at  100”  F.;  loaded  containers  shall 
contain  dummy  contents  of  shape  and 
weight  same  as  expected  contents. 
Static  loading  tests  as  speclfled  herein 
must  be  conducted  with  the  prescribed 
weight  in  place  for  at  least  60  minutes, 
with  deflection  of  container  not  in  ex¬ 
cess  of  the  following: 

(1)  Three  loaded  samples  to  be  tested. 
Each  container  must  be  capable  of  with¬ 
standing  end-to-end  pressure  of  at  least 
375  pounds  without  deflection  over 
inches. 

(2)  Three  loaded  samples  to  be  tested. 
Each  container  must  be  capable  of  with¬ 
standing  side-to-side  pressure  of  at  least 
350.  pounds  without  deflection  over  % 
inch. 

§  78.219  Specification  2311;  fiberboard 
boxes. 

§  78.219—1  Compliance. 

^a)  Required  in  all  details. 


§  78.219—2  Definitions. 

(a)  Terms  such  as  *‘200-pound  test” 
mean  minimum  strength,  Mullen  or  Cady 
test. 

(b)  “Joints”  are  where  edges  of  parts 
of  box  are  connected  together  in  setting 
up  box. 

(c)  “Seams”  are  where  edges  of  parts 
of  box  are  visible,  except  Joints,  when 
box  is  closed. 

§  78.219—3  Solid ,  fiberboard. 

(a)  To  be  3-ply  or  more;'l3oth  outer 
plies  waterproofed.  « 

§  78.219—4  Stitching  staples.  , 

(a)  Of  steel  wire,  copper-coated  or 
equivalent  in  nonsparking  quality,  at 
least  X  0.019",  or  equal  cross  section, 
formed  into  staples  about  wide. 

§  78.219-5  Tape. 

(a)  Coated  with  glue  at  least  equal  to 
No.  1%  Peter  Cooper  standard.  Cloth 
tape  of  strength,  across  the  woof,  at 
least  70  units,  Elmendorf  test.  Sisal 
tape  of  2  sheets  of  No.  1  kraft  paper, 
total  weight  80  pounds  per  ream  (500 
sheets,  24"  x  36") ;  sheets  to  be  combined 
with  asphalt  and  reinforced  by  unspun 
sisal  fibers  completely  embedded  in  the 
asphalt  and  extending  across  the  tape. 

§  78.219-6  Test. 

(a)  Acceptable  board  must  have  pre¬ 
scribed  strength,  Mullen  or  Cady  test, 
under  test  as  follows: 

(1)  Clamp  board  firmly  in  machine 
and  turn  wheel  thereof  at  constant  speed 
of  approximately  2  revolutions  per 
second. 

(2)  Six  punctures  required,  3.  from 
each  side;  all  results  but  one  must  show 
prescribed  strength. 

(S)  Board  failing  may  be  retested  by 
making  24  pimctures,  12  from  each  side; 
when  all  results  but  4  show  prescribed 
strength  the  board  is  acceptable. 

§  78.219—7  Type  authorized. 

(a)  Of  solid  fiberboard,  telescoping 
t3rpe  construction  without  recessed  heads. 
Box  to  consist  of  top  and  bottom  sections, 
divided  equally  or  unequally,  and  inner 
lining  tube  or  full  depth  cover  2-piece 
telescope  tsrpe  in  which  case  the  lining 
tube  may  be  omitted.  The  lining  tube, 
when  required,  must  be  staple  stitched 
to  the  lower  section  of  the  box  to  give 
in  effect  a  2-piece  box. 

(b)  Hand-holes  oval  in  shape,  not 
more  than  1  inch  in  width  by  3  inches  In 
length  smd  horizontal  with  top  score  line, 
are  authorized  in  ends  of  top  section  of 
full  depth  cover  telescope  type  boxes. 

§  78.219—8  Inside  packing  and  size 
limits. 

(a)  As  prescribed  in  §  78.219-11. 

§  78.219—9  Forming. 

(a)  Parts  must  be  cut  true  to  size  and 
so  creased  and  slotted  as  to  fit  closely 
into  position  without  cracking,  surface 
breaks,  separation  of  parts  outside  of 
crease,  or  undue  binding. 

§  78.219-10  Joints. 

(a)  Lapped  at  least  1^2  inches  from 
center  of  scoreline;  staple  stitched  at 
2% -inch  intervals  and  within  1  inch  of 


each  end  of  Joint;  2  banks  of  staple 
stitches  in  each  Joint.  ^ 

§  78.219—11  Authorized  gross  weight 
(when  packed)  and  parts  required. 

(a)  Box  to  be  of  solid  fiberboard,  spe¬ 
cial  wateiproofed  at  least  300-pound  test, 
and  weighing  at  least  250  pounds  per 
thousand  square  feet.  Tubes  to  be  of 
solid  fiberboard  at  least  200-pound  test 
and  of  1  piece  with  adjoining  edges  staple 
stitched  or  taped. 

(b)  Authorized  gross  weight:  65 
pounds  when  2  or  more  lining  tubes  are 
used  to  divide  the  box  into  2  or  more 
compartments;  65  pounds  when  1  or 
more  lining  tubes  are  used  and  contents 
will  consist  of  1  cartridge  only  or  of 
black  powder  in  bags;  35  pounds  in  all 
other  cases  except  that  boxes  having  a 
single  solid  fiberboard  lining  tube,  the 
fiberboard  weighing  at  least  283  pounds 
per  1,000  square  feet,  are  authorized  for 
65  pounds  gross  weight.  Boxes  of  2- 
piece  telescope  t3rpe  having  full  depth 
cover  are  authorized  for  65  pounds  gross 
weight. 

§  78.219—12  Closing  for  shipment. 

(a)  By  any  method  capable  of  with¬ 
standing  tests  prescribed  by  5  78.219-16 
without  failure. 

§  78.219—13  Marking. 

(a)  On  each  container.  Symbol  in 
rectangle  as  follows: 


ICO— 28H**» 


(1)  Stars  to  be  replaced  by  authorized 
gross  weight  (for  example  ICC-23H35  or 
ICC-23H65 ) .  This  mark  shall  be  under¬ 
stood  to  certify  that  the  container  com¬ 
plies  with  all  specification  requirements. 

(2)  Name  and  address  of  plant  mak¬ 
ing  the  container:  symbol  (letters)  au¬ 
thorized  if  recorded  with  the  Bureau  of 
Explosives.  This  mark  to  be  located  just 
above  or  below  the  mark  specified  in  par¬ 
agraph  (a)  of  this  section. 

(3)  Size  of  markings:  Specification 
markings  prescribed  in  subparagraph 
(1)  of  this  paragraph  must  be  at  least 
Yt  inch  high;  other  markings  must  be 
legible. 

§  78.219—14  Special  tests. 

(a)  By  whom  and  when.  By  or  for 
each  plant  making  the  boxes;  at  begin¬ 
ning  of  manufacture  and  at  six-month 
Intervals  thereafter;  on  largest  size,  by 
weight.  Smaller  sizes  need  not  be  tested 
if  they  have  the  same  or  equivalent  con¬ 
struction.  Report  of  results,  with  aU 
pertinent  data,  to  be  maintained  on  file 
for  one  year;  copy  to  be  filed  with  the 
Bureau  of  Explosives. 

§  78.219-15  Material. 

(a)  Box  material  (special  water¬ 
proofed  board)  must  be  300-poimd  test 
board  and  weigh  at  least  250  pounds  per 
thousand  square  feet  when  commercially 
dry. 

(b)  Box  material  must  also  have  200- 
potmd  test  strength  and  moisture  con¬ 
tent  not  over  30  percent  as  follows: 

(1)  Immediately  after  exposure  for  3 
days  to  90  percent  humidity  at  75”  F. 
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(2)  Immediately  after  it  has  been  in 
contact  with  water  for  3  hours  under 
3"  head  at  76*  P. 

Non:  The  test  shaU  be  conducted  on  a 
•ample  no  greater  than  6  Inches  In  diameter 
when  exposed  to  water.  The  sample  shaU  be 
rigidly  fastened  to  a  water  column  device  so 
constructed  as  to  provide  at  least  a  S-lnch 
head  of  water  on  the  outer  surface  of  the 
flberboard  sample.  The  water  coltimn  device 
mxist  be  suspended  In  such  manner  that  free 
clrcxilatlon  of  air  on  the  inner  surface  of 
flberboard  sample  which  Is  not  exposed  to 
water  Is  permitted.  After  contact  with 
water  for  3  hoiirs  under  conditions  specified, 
the  water  column  device  shall  be  emptied, 
the  sample  blotted,  and  Immediately  sub¬ 
jected  to  Mullen  or  Oady  test.  (A  6-lnch 
diameter  pipe  having  a  welded  flange  to 
which  the  sample  Is  secured  by  a  bolted  ring 
flange  Is  acceptable.) 

§  78.219—16  Completed  containers. 

(a)  Samples  must  pass  the  following 
immediately  after  exposure  for  2  weeks 
to  90  percent  humidity  at  75*  F.;  loaded 
containers  shall  contain  dummy  con¬ 
tents  of  shape  and  weight  of  the  ex¬ 
pected  contents,  and  shall  be  closed  in 
same  manner  as  for  shipment: 

(1)  Three  loaded  samples  to  be  tested. 
Each  must  withstand  200  drops  in  stand¬ 
ard  7-foot  revolving  test  drum  with 
pointed  hazard  in  place,  without  spilling 
any  contents. 

(2)  Three  loaded  samples  to  be  tested. 
Each  must  withstand  end  to  end  pres¬ 
sure  of  at  least  500  poimds  without  de¬ 
flection  of  over  1%". 

(3)  Three  empty  samples  to  be  tested. 
Each  must  withstand  top  to  bottom  pres¬ 
sure  of  at  least  500  pounds  without  de¬ 
flection  of  over  inch. 

(b)  As  an  alternate  to  the  drum  test 
specified  in  paragraph  (a),  3  loaded 
samples  must  pass  the  drop  test  specified 
below: 


and  the  left  side  as  4  .  The  near  end  is 
designated  as  5  and  the  far  end  as,  6. 
The  edges  are  identified  by  the  number  of 
the  two  faces  which  make  that  edge,  as 
for  example,  1-2  identifies  the  edge 
where  the  top  and  right  side  meet  and 
2-5  the  edge  having  the  manufacturer’s 
Joint.  The  comers  are  identified  by  the 
number  of  the  three  faces  which  meet 
to  form  that  comer,  as  for  example, 

1- 2-5  identifies  the  comer  where  the 
top,  the  right  side,  and  the  near  end 
meet. 

(c)  Drop  sequence  as  follows: 

(1)  A  comer  drop  on  1-2-5. 

(2)  An  edge  drop  on  the  shortest  edge 
radiating  from  that  comer  (usually 

2- 5). 

(3)  An  edge  drop  on  the  next  shortest 
edge  radiating  from  that  comer  (usually 
1-5). 

(4)  An  edge  drop  on  the  longest  edge 
radiating  from  that  comer  (usually  1-2) . 

(5)  A  fiatwise  drop  on  one  of  the 
smallest  faces  (usually  end  5  or  6) . 

(6)  A  fiatwise  drop  on  the  opposite 
smallest  face. 

(7)  A  fiatwise  drop  on  one  of  the  me¬ 
dium  faces  (usually  side  2  or  4) . 

(8)  A  fiatwise  drop  on  the  opposite 
medium  face. 

(9)  A  fiatwise  drop  on  one  of  the 
largest  faces  (usually  top  1  or  bottom 
3). 

(10)  A  fiatwise  drop  on  the  opposite 
large  face. 

This  completes  one  cycle  of  ten  drops. 
Commence  the  next  cycle  with  a  drop 
on  the  comer  diagonally  opposite 
through  the  box  to  the  comer  on  which 
the  first  drop  was  made,  on  comer  3-4-6. 
Commence  the  third  cycle  of  ten  drops 
with  comer  1-4-5.  Each  loaded  con¬ 
tainer  must  withstand  3  cycles  without 
spilling  or  sifting  of  contents. 


(2)  Drums  for  liquids  contained  in 
inside  plastic  containers  As  prescribed  in 
Part  73  of  this  chapter,  specifications  for 
which  are  detailed  in  this  part,  shall 
comply  with  the  constmction  require¬ 
ments  for  drums  for  dry  products  and  as 
follows: 


Marked  rated 
capacity  of  inside 
plastic  container 
(gallons)  (not  over) 

Minimum 
construction 
requirement  for 
dry  products 
(pounds) 

Authorized 
maximum  net 
weight  of  liquid 
contents  (pounds) 
(not  over) 

6)4 

60 

105 

15 

115 

245 

30 

225 

450 

55 

400 

550 

Notb  1 :  See  S  78.224-2  for  test  require¬ 
ments;  S  78.224-4  for  marking  reqxilrements. 

Non  2:  Drums  must  provide  snug  flt  for 
Inside  plastic  container. 

Non  3:  Top  head  of  drums  may  have  holes 
of  suitable  size  to  provide  tor  closure  parts 
of  Inside  container;  bottom  head  may  have 
not  more  than  three  holes  not  over  inch 
In  diameter  each  for  drainage. 

§  78.224—2  Type  tests. 

(a)  Conditioning:  Prior  to  testing, 
drums  shall  be  conditioned  at  50  percent 
relative  humi^ty  plus  or  minus  2  percent 
and  75°  F.  plus  or  minus  3°  F.  for  at  least 
48  hours. 

(b)  Drop  tests:  Samples  taken  at  ran¬ 
dom  filled  with  dry  finely  powdered  ma¬ 
terial  to  authorized  net  weight  and 
closed  as  for  use  must  withstand  the 
foUowii^  four  foot  drop  tests  on  the  part 
specified  without  leakage  or  serious 
mpture.  No  single  drum  shall  be  sub¬ 
jected  to  more  than  one  of  the  following 
tests.  Drums  with  wood  heads  shall  be 
dropped  with  grain  of  wood  in  cover 
parallel  to  concrete  surface. 

(1)  Top  chime,  diagonally  onto  solid 
concrete. 


(1)  Box  shall  be  dropped  from  height 
of  2  feet. 

(2)  Identification  of  face,  edge,  and 
comers.  Facing  one  end  (with  the 
manufactiurer’s  Joint  on  the  observer’s 
right),  the  top  of  the  box  is  designated 
as  1,  the  right  side  as  2,  the  bottom  as  3, 


§  78.224  Specification  21C;  fiber  drum. 
§  78.224—1  Construction  requirements. 

(a)  Parts  and  dimensions  as  follows: 
(1)  Drums  for  dry  products;  mini¬ 
mum  requirements  unless  otherwise 
stated: 


Net  weight  of 
contents 
(pounds) 
(not  over) 


Capacity, 

maTtinniTi 

(gallons) 
(not  over) 

Diameter, 

inside, 

maximum, 

(inches) 

6 

IIM 

20 

18V4 

20 

18)4 

55 

23 

66 

23 

76 

23 

Tops  and  bottoms 


Fiber* 

Steel 

Wood  (thickness,  inches) 

• 

Plywood, 

Thickness 

(inches) 

Strength  > 

(U.S. 

gauge) 

Solid  4  •  • 

at  least 
3-ply  con¬ 
struction 

0.000 

600 

28 

Hi 

.120 

800 

28 

*Ms 

Ms 

.120 

800 

26 

M 

.160 

1100 

26 

‘Ms 

Me 

.200 

1200 

24 

‘Me 

Me 

.220 

1300 

24 

‘Me 

Me 

I  MuUen  or  Cadf  Tut.  Either  of  the  following  test  methods  may  be  used.  When  more  than  single  ply,  test  shall 
oe  determined  bom  the  sonunation  of  the  tests  of  individnal  plies;  or,  when  test  is  made  on  a  complete  dram,  the 
{^ctnres  shall  be  made  from  the  exterior  to  the  interior  snrfEtoe,  to  which  case  the  values  for  sidewall  shall  be  not 
ie»  than  W  percent  of  the  value  to  the  above  table  and  the  values  for  fiber  tops  and  bottoms  shall  be  not  less  than  the 
vuue  to  the  above  table.  There  shall  be  a  minimum  of  six  tests  and  the  average  shall  be  not  less  than  the  prescribed 
nunlmum  requirements. 

.  *  Si^aUa.  Sidewalls  to  be  oonvolutely  wound  of  flberboard  at  least  0.012  inch  thick,  the  piles  being  secured 
adbesivee;  or  may  consist  of  an  outer  shell  and  an  inner  tube  each  oonvolutely  wound  with  each  flbw- 
ply  not  lees  than  0.012  inch  thick  and  kecured  together  with  adhesive.  Drums  may  contain  bsjrier  or  liittog 
material^ 


."oopcpheada  at  least  one-half  inch  thick  having  kraft  paper  glued  on  both  sides  at  all  contact  areas  with  water* 
tntbo^cd^^^  are  authorised  provided  tests  prescribe  to  1 78.224-2  are  successful.  Joints  of  any  type  are 

*  Minimum  thickness  may  be  reduced  to  inch  for  lumber  dressed  two  sides. 


(2)  Bottom  chime,  diagonally  onto 
solid  concrete. 

(3)  Sidewall,  over  a  2-inch  x  6-inch 
timber  resting  on  solid  concrete  with 
6-inch  leg  vertical;  drop  to  be  made  with 
drum  in  horizontal  position  at  right 
angles  to  the  timber. 

(4)  The  closure  or  on  any  other  part 
which  may  be  considered  weaker  onto 
solid  concrete. 

(c)  Compression  test:  An  empty  drum 
shall  withstand  either  of  the  following 
compression  tests,  in  accordance  with 
the  following  table,  without  buckling  of 
the  sidewalls  sufficient  to  cause  damage 
to  its  expected  contents;  but  in  no  case 
shall  the  maximum  deflection  be  more 
than  one  inch. 


Maximum 

Compression 

Maximum 

Maximum 

Inside 

(pounds) 

net  weight 

capacity 

diameter 

(gallons) 

(inches) 

Static  I 

Dynamic  * 

60 

6 

UK 

1200 

1600 

60 

20 

18)4 

1200 

1600 

116 

20 

18)4 

1200 

1600 

116 

56 

23 

1500 

2000 

226 

56 

23 

1800 

2400 

400 

76 

23 

2100 

2800 

f  static  Tut.  Commesslon  as  spedfled  must 
applied  to  full  area  of  top  cover  ot  dr^  fw  period  of 
boors. 

*I)vnamie  Tut,  Compression  as  specified  must 
applied  end  to  end.  Speed  of  compression  tester  to 
one-half  Inch  plus  or  minus  one-fourth  inch  per  mine 
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(d)  Drums  for  inside  plastic  con¬ 
tainers  for  liquids  shall  be  constructed 
and  tested  as  prescribed  in  fi  78.224-l(a) 

(2)  and  paragraphs  (a),  (b),  (c),  and 
(e)  of  this  section.  When  cmnbined  with 
inside  plastic  container  authorized  in 
Part  73  of  this  chapter,  the  composite 
container  must  be  tested  in  accordance 
with  requirements  detailed  in  specifica¬ 
tions  for  the  inside  plastic  container  and 
shall  develop  no  condition  that  would 
be  of  such  nature  as  to  contribute  to  po¬ 
tential  failiire  of  inner  container. 

(e)  The  tests  described  above  must  be 
made  by  any  company  starting  produc¬ 
tion.  for  each  plant  location  of  manu¬ 
facture,  on  samples  taken  at  random  of 
each  tsrpe  and  diameter  of  container  and 
must  be  repeated  every  four  months  or 
less  during  production.  Samples  last 
tested  must  be  retained  until  further 
tests  are  made.  The  tests  and  procedure 
described  may  be  conducted  at  one  cen¬ 
tral  laboratory  when  testing  facilities 
are  not  available  at  all  plants,  in  which 
case  the  Bureau  of  Explosives  shall  be 
advised  of  the  location  where  the  tests 
are  conducted. 

§  78.224r-3  Registration  of  drum  specific 
cation. 

(a)  Specification  for  each  type  of 
drum  manufactured  (under  this  specifi¬ 
cation)  shall  be  filed  with  the  Bureau 
of  Explosives.  Changes  in  construction 
(drum  and  closure)  differing  from  speci¬ 
fication  thus  filed  must  be  approved  by 
the  Bureau  of  Explosives  before  author¬ 
ized  for  use. 

§  78.224—4  Marking. 

(a)  On  each  container  as  follows: 

(1)  Drums  for  dry  products  must  be 
marked  ICCJ-21C  followed  by  the  au¬ 
thorized  net  weight  to  which  drum  was 
constructed,  for  example,  ICC^21C115. 

(2)  Drums  for  inside  plastic  con¬ 
tainers  for  liquids  must  be  marked  KX)- 
21CP  followed  by  the  authorized  net 
weight  for  dry  products  and  the  author¬ 
ized  net  weight  for  liquid  products  to 
which  the  drum  was  constructed,  for 
example.  ICC-21CP1 15/245. 

(3)  Marks  specified  in  paragraph  (a) 
(1)  and  (2)  of  this  section  shsiU  be 
understood  to  certify  that  the  fiber  drum 
complies  with  all  specification  require¬ 
ments. 

(4)  Name  or  ssrmbol  (letters)  of 
maker;  this  must  be  registered  with  the 
Bureau  of  Explosives  and  be  located  Just 
above,  below,  or  following  the  mark 
specified  in  paragraph  (a)  (1)  or  (2)  of 
this  section. 

§  78.226  Specification  29 ;  mailing  tubea. 
§  78.226-1  Compliance. 

(a)  Required  in  all  details. 

§  78.226-2  Cushicming. 

(a)  Inside  containers,  if  any,  must  fit 
closely  in  tube  or  be  properly  cushioned. 

§  78^126— 3  Construction. 

(a)  Of  fiber  at  least  W*  thick;  metal 
bottom  and  metal  screw-cap  top.  or  tele¬ 
scope  tsrpe  with  fixed  metal  ends. 

§  78.226—4  Marking. 

(a)  On  each  container  by  letters  and 
figures  as  follows:  ICC-29;  this  mark 


shall  be  understood  to  certify  that  the 
container  complies  with  all  specifica¬ 
tion  requirements. 

Subpart  G — Specifications  for  Bags, 
Cloth,  Burlap  or  Paper 

§  78.230  SpMification  36A;  lined  cloth 
bags  (triplex). 

§  78.230—1  Compliance. 

(a)  Required  in  all  details. 

§  78.230—2  Capacity. 

(a)  Not  over  100  pounds,  net. 

§  78.230-3  Qoth. 

(a)  Osnaburg  cotton  cloth  at  least 
8^  ounces  per  square  yard. 

Nor  1:  Becaiise  of  the  present  emergency 
and  untU  further  order  of  the  Commission, 
cloth  of  40-lnch  width,  2.11  yards  per  pound, 
may  be  used,  provided  creped  paper  Is  of 
two-way  stretch  construction. 

§  78.230-4  Paper. 

(a)  Shipping  sack  Elraft,  creped.  A 
‘‘ream"  as  used  herein  means  500  sheets 
24  inches  by  36  inches  before  creping. 

§  78.230—5  Assembly. 

(a)  Either  of  the  following: 

(1)  Single  bag.  Cloth-lined  with  2 
sheets  of  creped  paper,  each  dt  least  35 
poxmds  per  ream,  cemented  together  and 
to  cloth.  Combined  tensile  strength  at 
least  100  poimds,  warp  and  fill. 

(2)  Triple  bag.  Outer  of  cloth;  inter¬ 
mediate  of  2  thicknesses  of  creped  paper, 
each  at  least  30  pounds  per  ream,  ce¬ 
mented  together  with  asphalt  so  as  to 
weigh  90  pounds  per  ream;  inner  of 
creped  paper  at  least  45  pounds  per  ream. 

§  78.230-6  Seams. 

(a)  To  be  dust-tight. 

§  78.230-7  Test. 

(a)  The  finished  container,  filled  and 
closed  as  for  shipment,  must  be  capable 
of  withstanding  drop  test  of  4  feet  with¬ 
out  sifting. 

g  78.230-8  Marking. 

(a)  Marking  on  each  container  by 
marks  at  least  1"  high  as  follows: 

(1)  ICC-36A;  this  mark  shall  be  im- 
derstood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 

(2)  Name  and  address  of  maker;  lo¬ 
cated  above  or  below  the  mark  specified 
in  subparagraph  (1)  of  this  paragraph; 
symbol  (letters)  authorized  if  registered 
with  the  Bureau  of  Explosives. 

§  78.230—9  Closing  for  shipment. 

(a)  By  double  tying  with  steel  wires 
at  least  No.  16  Birmingham  wire  gauge; 
inner  bags,  if  any.  to  have  edges  rolled 
in  before  outer  bag  is  tied. 

§  78.233  Specification  36B;  burlap  bags, 
lined. 

§  78.233—1  Compliance. 

(a)  Required  in  all  details. 

§  78.233—2  Capacity. 

(a)  Not  over  100  pounds,  net. 

§  78.233—3  Burlap. 

(a)  At  least  equal  in  quality  and 
strength  to  10-oz.,  40"  (10/40),  Cal¬ 


cutta  A  and/or  B  mill  grade.  Thread 
count  at  least  11  per  37/40",  porter, 
and  12  per  inch,  shot;  this  to  be  an  aver¬ 
age  of  6  counts. 

§  78.233-4  Paper. 

(a)  Shipping  sack  Kraft,  creped;  at 
least  25  poimds  per  ream  (500  sheets  24" 
z  36")  before  creping. 

§  78.233—5  Assembly. 

(a)  Burlap  to  be  lined  with  2  sheets 
of  creped  paper  cemented  together  and 
to  burlap. 

(b)  Adhesive  between  paper  sheets  to 
be  asphalt,  melting  point  150*  F..  at  min¬ 
imum  rate  of  110  pounds  per  ream. 

(c)  Adhesive  between  paper  and  bur¬ 
lap  to  be  either: 

(1)  Curing  rubber  latex  at 

rate  of  40  pounds,  dry  weight,  per  ream. 

(2)  Asphalt,  any  desirable  type,  at 
minimum  rate  of  110  pounds  per  ream. 

§  78.233—6  Stretch  of  paper  lining. 

(a)  At  least  equal  to  that  of  burlap  in 
direction  of  warp  and  fill  and  equal  to 
10  percent  in  diagonal  direction. 

§  78.233—7  Seams. 

(a)  By  cementing  or  taping  to  give 
seam  strength  at  least  equal  to  that  of 
bag  material  and  prevent  sifting. 

§  78.233-8  Test. 

(a)  The  finished  container,  filled  and 
closed  as  for  shipment,  must  be  capable 
of  withstanding  drop  test  of  4  feet  on 
the  butt  without  sifting  or  rupture  of 
burls^;)  or  liners. 

§  78.233-9  Marking. 

(a)  Marking  on  each  container  by 
marks  at  least  1"  high  as  follows: 

(1)  ICC-36B;  this  mark  shall  be  un¬ 
derstood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 

(2  Name  and  address  of  maker;  lo¬ 
cated  above  or  below  the  mark  specified 
in  subparagraph  (1)  of  this  paragraph; 
symbol  (letters)  authorized  if  registered 
with  the  Bureau  of  Explosives. 

§  78.233-10  Qosing  fw  shipment. 

(a)  As  specified  for  seams.  9  78.233-7; 
or.  by  tying  with  2  steel  wires  of  at  least 
No.  16  Birmingham  wire  gauge. 

§  78.234  Si^ification  36C;  burlap  bags, 
paper  lined. 

§  78.234-1  Compliance. 

(a)  Required  in  all  details. 

§  78.234—2  Capacity. 

(a)  Not  over  100  pounds,  net. 

§  78.234—3  Burlap. 

(a)  At  least  equal  in  quality  and 
strength  to  7%  ounce,  40  inch  (7V4/40) 
Calcutta  A  and/or  B  mill  grade.  Thread 
count  at  least  9  per  *%o  inch,  porter,  and 
9  per  inch,  shot;  this  to  be  an  average 
of  6  counts. 

§  78.234-4  Paper. 

(a)  Shipping  sack  Kraft,  creped;  at 
least  30  pounds  per  ream  (500  sheets  24 
X  36")  before  creping. 

§  78.234—5  Assembly. 

(a)  Burlap  to  be  lined  with  1  sheet  of 
creped  paper  cemented  to  burlap. 
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(b)  Adhesive  between  paper  and  burlap 
to  be  asphalt,  any  desirable  type,  at  a 
minimum  rate  of  110  pounds  per  ream. 

§  78.234-6  Stretch  of  paper  lining. 

(a)  At  least  equal  to  that  of  burlap  in 
direction  of  warp  and  fill  and  equal  to 
10  percent  in  diagonal  direction. 

§  78.234-7  Seams. 

(a)  By  cementing  or  taping  to  give 
seam  strength  at  least  equal  to  that  of 
bag  material  and  prevent  sifting. 

§  78.234-6  Test. 

(a)  The  finished  container,  filled  and 
closed  as  for  shipment,  must  be  capable 
of  withstanding  drop  test  of  4  feet  on  the 
butt  without  sifting  or  rupture  of  burlap 
liners. 

§  78.234-9  Marking. 

(a)  Marking  on  each  container  by 
marks  at  least  1"  liigh  as  follows: 

(1)  ICX?-36C;  this  mark  shall  be  un¬ 
derstood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 

(2)  Name  and  address  of  maker;  lo¬ 
cated  above  or  below  the  mark  specified 
in  subparagraph  (1)  of  this  paragraph; 
symbol  (letters)  authorized  if  registered 
with  the  Bureau  of  Explosives. 

§  78JS34-10  Qoeing  for  shipment. 

(a)  As  specified  for  seams,  8  78.234-7; 
or  by  tying  with  2  steel  wires  of  at  least 
No.  16  Birmingham  wire  gauge,  or  any 
other  t3rpe  of  equal  efficiency  that  will  be 
sift-proof  and  insure  equal  strength  to 
body  of  bag. 

§  78.236  Specification  44B ;  multiwall 
paper  bags. 

§  78.236—1  Compliance. 

(a)  Required  in  all  details. 


(2)  Shipping  sack,  extensible  kraft 
paper,  plain:  ^ 


Nominal  basis 
weight  (6(X)  sheets, 
24"  X  36")* 

Minimum  dry 
tearing  strength 

Minimum  ten¬ 
sile  energy 
absorption 
ft./lbe.  per 
square  foot 
of  paper 

M.D.* 

Total 
M.  D. 
plus 

C.  D.« 

C.D.*.* 

Total 
O.  D. 
plus 
M.D.*.  * 

Poonds: 

Orams 

Oramr 

40 . 

88 

188 

4.6 

14.0 

60 . 

110 

236 

6.6 

17.0 

60 . 

132 

282 

7.0 

20.0 

70 . 

164 

320 

8.0 

23.0 

80 . 

176 

376 

9.0 

26.0 

>  Extensible  shipping  sack  kraft  paper,  plain,  is  paper 
that  consists  of  all  sulphate  pulp  and  no  other  fiber,  and 
which  has  not  been  treated  by  coloring,  bleaching,  crep- 
ing,  coating,  spraying,  laminating  (v  impregnating  to 
special  qualities.  Pap»  shall  have  a  stretch  factor  of 
at  least  7  percent  in  either  direction,  shall  have  a  degree 
of  water  resistance  as  secured  by  n<ffmal  rosin  sizing,  and 
shall  comply  with  the  requirements  in  paragraph  (a)(2) 
of  this  section. 

>  A  tolerance  of  minus  10  percent  of  the  basis  weight  of 
individual  plies  of  plain  shipping  sack  kraft  paper  will 


be  permitted;  an  average  tolerance  of  minus  6  percent 
will  be  permitted  in  the  sum  total  basis  weight  of  all  plies 
In  multiwall  constructions.  Variations  in  excess  of 
specified  basis  weights  will  not  be  considered  a  defect  or 
deviation.  The  brals  weight  of  paper  means  the  basis 
weight  as  produced  by  the  paper  machine,  not  including 
finish  sub^uently  applied,  such  as  coating  or  printing. 

3  M.  D.  means  machine  direction.  C.  D.  means  cross 
direction. 

*  Variations  in  cross-direction  tensile  energy  absorption 
of  not  more  than  0.6  units  below  the  minimum  require¬ 
ments  will  be  permitted,  provided  the  variations  are 
compensated  by  an  Increase  in  the  machine-direction 
tearing  strength  in  the  ratio  of  twenty  units  of  tearing 
stren^h  to  one  unit  of  tensile  energy  absorption,  and 
variations  in  total  tensile  energy  abswption  of  not  more 
than  one  imlt  below  the  minimum  requirements  will  be 
permitted,  provided  the  variations  are  compensated  by 
an  increase  in  the  total  tearing  strength  in  the  same 
ratio.  Similarly,  variations  in  machine^irection  tearing 
strength  of  not  more  than  ten  units  below  minimum 
requirements  will  be  permitted,  provided  variations  are 
compensated  by  an  increase  in  cross-direction  tensile 
energy  absorption  in  the  ratio  of  one  unit  of  tensile  emegy 
abso^tion  to  twwty  units  of  tearing  strength;  and  varia¬ 
tions  in  total  tearing  strength  of  not  more  than  twenty 
units  below  the  minimum  requirements  will  be  per¬ 
mitted,  provided  the  variations  are  compensated  by  an 
increase  in  the  total  tensile  energy  abrorption  in  the 
same  ratio.  Conformance  with  the  requirements  of 
Table  shall  be  established  by  comparing  the  sum  of  the 
basis  weights  and  tests  to  all  of  the  plies  specified  in  the 
construction  of  the  bag,  with  the  sum  of  the  specified 
basis  weights  and  tests  to  the  respective  papers  compris¬ 
ing  the  different  plies.  All  requirements  in  this  table 
are  for  a  paper  conditioned  to  a  relative  humidity  of  60 
percent  at  a  temperature  of  23°  C  (73°  F), 


(b)  Asphalt  laminated  or  polyethylene  coated  shipping  sack  kraft  paper  when 
used  shall  comply  with  the  following  requirements: 


Type  paper 

Minimum  averse 
dry  tearing  strength 

Minimum  average 
dry  tensile  strength 
per  inch  width 

Heat  re¬ 
sistance 
hours  at 
160°  F. 
without 
impair¬ 
ing  func¬ 
tion  of 
sack 

Maximum  average 
water- vapor  perme¬ 
ability  from  both 
sides  at  60  percent 
R.  H.  and73°F. 
g/m,  2/24  hours 

M.  D. 

Total 
M.  D. 
plus 
<3.  D. 

C.  D. 

Total 

C  D. 
plus 

M.  D. 

Un¬ 

creased 

Creased* 

Qramt 

Oramr 

Pound* 

Pound* 

Asphalt  laminated  *  *.  _ _ _ 

110 

236 

10 

63 

6 

9.0 

16.0 

lO^E-60  1/80-10PE  * . 

110 

236 

10 

63 

5 

7.0 

12.0 

16PE-6e  1/60-16PE  * . 

110 

236 

19 

53 

6 

4.6 

7.6 

§  78.236-2  Paper. 

(a)  Shipping  sack  kraft  paper,  plain, 
or  extensible  plain,  shall  conform  to  the 
average  requirements  specified  in  para¬ 
graph  (a)  (1)  or  (2)  of  this  section. 

(1)  Shipping  sack,  kraft  paper, 
plain:  ‘ 


Nominal  basis  weight 
(600  sheets,  24"  x 
36")* 

Minimum 
average  dry 
tearing 
strength 

Minimum 
average  dry 
tensile  stren^h 
per  inch  width 

M,D.» 

Total 

M.D. 

plus 

O.D.* 

C.D.* 

Total 

C.D. 

plus 

M.D.* 

Pounds: 

Oram* 

Orom* 

Pound* 

Pound* 

40 . 

88 

188 

14 

41 

50... _  . . 

110 

236 

19 

63 

60 . 

132 

282 

23 

64 

70 . 

164 

329 

27 

74 

>  Creasing  at  40°  F. 

*  Asphalt  laminated  kraft  paper  when  used  as  a  wall  In  fabricated  sacks,  shall  (xmform  to  the  requirements  of  para¬ 
graph  (b)  of  this  section  and  shall  consist  of  two  sheets  of  kraft  paper,  the  total  basis  weight  of  the  two  paper  plies 
not  less  than  60  pounds  per  ream  (600  sheets,  24"  x  36"),  continuously  and  uniformly  laminated  together  with  an 
average  of  not  less  than  26  pounds  of  asphalt  per  ream  (600  siicots,  24"  x  36").  Tolerance  of  minus  6  percent  will  be 
allowed  on  Individual  components.  The  total  basis  weight  of  the  finished  combination  shall  not  exo^  100  pounds 
per  ream  f600  sheets,  24"  x  36").  An  asphalt  laminated  kraft  wall  meeting  these  requirements  may  be  substituted 
for  a  plain  kraft  wall  of  60  pounds  basis  or  less,  provided  it  meets  the  specification. 

*  Polyethylene-coated  shipping  sack  kraft  paper.  The  polyethylene-coated  kraft  paper  when  used  as  walls  in 
fabricated  sacks  shall  meet  the  heat  resistance  and  water- vapor  permeability  requirements  as  specified  in  the  table. 
A  tolerance  of  minus  10  percent  will  be  allowed  for  the  lot  sample  average  coating  weight  of  polyethylene  on  shipping 
sack  hraft  paper.  Minimum  samples  for  testing  shall  comprise  not  less  than  3  specimens  16  square  inches  each 
selected  representatively  from  each  polyethylene-coated  wall  of  each  sack  in  the  lot  sample.  Where  barrier  sheets 
are  based  on  extensible  kraft  the  weight  of  the  barrier  material  shall  be  in  addition  to  the  basis  weight  of  the  paper. 

*  Asphalt  Imninated  extensible  kraft  paper  must  consist  of  two  sheets  of  extensible  kraft  paper,  the  total  basis 
weight  of  tbe  paper  in  the  finished  combination  being  not  less  than  60  pounds  per  ream  (24  x  36—600)  with  neither 
sheet  weighing  less  than  23  pounds  continuously  and  unifcHinly  laminated  together,  with  an  average  of  not  less  than 
25  pounds  of  asphalt  per  ream  (24  x  36—500).  In  detominlng  the  basis  weight  and  test  conformance  of  bags  con¬ 
taining  an  asphalt  laminated  extensible  kraft  wall,  the  asphalt  laminated  extensible  kraft  wall  shall  be  treated  as 
if  it  were  a  single  extensible  kraft  wall  or  combination  of  walls  of  10  pounds  lower  total  paper  basis  weight  than  tbe 
sum  of  tbe  nominal  basis  weight  in  the  asphalt  laminated  wall,  but  in  no  case  shall  be  treated  as  less  than  tbe  equiva¬ 
lent  of  a  50  poimds  basis  weight  walL 


>  Shipping  sack  kraft  paper,  plain,  is  paper  that  consists 
Of  all  sulphate  pulp  and  no  other  fiber,  and  which  has 
not  been  treated  by  coloring,  bleaching,  creping,  coating, 
spraying,  laminating,  or  impregnating  for  special  quaU- 
tles.  Paper  shall  have  a  degree  of  water  resistance  as 
secured  by  normal  rosin  sizing  and  shall  comply  with  the 
requirements  in  paragraph  (a)  (1)  of  this  section. 

1  *o*®™nce  of  minus  10  percent  of  the  b^is  weight 
**wividual  plies  of  plain  shipping  sack  kraft  paper 
will  permitted;  an  average  tolerance  of  minus  6  percent 

wiu  permitted  in  the  sum  total  basis  weight  of  all 
PJ*®®  in  niultlwall  constructions.  Variations  in  excess 
01  specified  basis  weights  will  not  be  considered  a  defect 
w  deviation.  The  basis  weight  of  paper  means  the 
inifi  ^  produced  by  the  paper  machine,  not 

including  finish  subsequently  applied,  such  as  coating 
or  printing. 

dlr^iOTi  machine  direction.  C.D.  means  cross 


(c)  Laminating  materials:  Any  lami- 
nant  other  than  asphalt  or  other  water- 
vapor  barrier  walls  may  be  used  pro¬ 
vided  they  meet  the  requirements  in 
paragraph  (b)  of  this  section. 

(d)  All  values  in  paragraphs  (a)  and 
(b)  of  this  section  are  for  paper  having 
a  moisture  content  in  equilibrium  with 
an  atmosphere  having  a  relative  humid¬ 
ity  of  50  percent  plus  or  minus  2  percent 
at  a  temperature  of  73°  P.  plus  or  minus 
3.5°  F.  following  preconditioning  of  the 
test  specimens  to  a  moisture  content  be¬ 
tween  3  and  5.5  percent  by  exposure  to 
relatively  dry  air  having  a  temperature 
no  greater  than  140°  F. 

(e)  Conformance  of  sacks  with  paper 
strength  requirements  shall  be  estab¬ 
lished  by  comparing  the  sums  of  the 


test  values  for  all  the  walls  of  the  new 
and  unused  sack  with  the  sums  of  the 
respective  .strength  values  specified  in 
paragraphs  (a)  and  (b)  of  this  section 
for  the  respective  papers  specified  for 
the  different  walls  of  the  sack  by  a 
method  acceptable  to  the  Bureau  of 
Explosives. 

(1)  Variation  in  cross  direction  dry 
tensile  strength  of  not  more  than  2  units 
below  the  Tninimnm  requirement  based 
on  paragraphs  (a)  and  (b)  of  this  sec¬ 
tion  will  be  permitted  for  each  wall  of 
the  sack,  provided  the  variation  is  com¬ 
pensated  for  by  a  machine  direction 
tearing  strength  test  value  in  excess  of 
the  minimum  requirement  obtained  from 
the  tables,  in  the  ratio  of  5  units  of  tear¬ 
ing  strength  for  each  unit  of  dry  tensile 
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strength  test  below  the  minimum  re¬ 
quirement;  and  variation  in  combined 
dry  tensile  strength  of  not  more  than  4 
units  below  the  minimum  requirement 
based  on  paragraphs  (a)  and  (b)  of  this 
section  will  be  permitted  for  each  wall 
used  provided  the  variation  is  compen¬ 
sated  for  by  a  combined  tearing  strength 
test  value  in  excess  of  the  minimum  re¬ 
quirement  obtained  from  the  tables  in 
the  ratio  of  5  units  of  combined  tearing 
strength  for  each  unit  of  dry  tensile 
strength  test  below  the  minimum  re¬ 
quirement.  Similarly,  variation  in  ma¬ 
chine  direction  tearing  strength  of  not 
more  than  10  units  below  the  minimum 
requirement  will  be  permitted  for  each 
wall,  provided  the  variation  is  compen¬ 
sated  for  by  a  cross  direction  dry  tensile 
strength  test  value  in  excess  of  the  mini- 
miun  requirement  obtained  from  the 
tables  in  the  ratio  of  1  unit  of  dry  tensile 
strength  for  each  5  units  of  tearing 
strength  test  below  the  minimum  re¬ 
quirement;  and  variation  in  combined 
tearing  strength  of  not  more  than  20 
units  below  the  minimum  requirement 
obtained  from  the  tables  will  be  per¬ 
mitted  for  each  wall  provided  the  varia¬ 
tion  is  compensated  for  by  a  combined 
dry  tensile  strength  test  value  in  excess 
of  the  minimum  requirement  obtained 
from  the  tables  in  the  ratio  of  5  units 
of  tearing  strength  for  each  unit  of  dry 
tensile  strength  below  the  minimum 
requirement. 

§  78.236—3  Construction. 

(a)  Bags  must  be  at  least  4  thicknesses 
of  paper;  this  must  be  heavy  duty  ship¬ 
ping  sack  kraft  paper,  conforming  to  the 
requirements  of  S  78.236-2  paragraphs 
(a)  and  (b)  or  equivalent,  with  a  mini¬ 
mum  total  basis  weight  of  200  pounds  of 
paper  (500  sheets,  24"  x  36").  Outer 
sheet  must  be  of  water-resistant  stock 
and  at  least  60  pounds  basis  weight,  inner 
sheets  not  less  than  40  pounds  basis 
weight.  Bags  to  be  of  '‘satchel  bottom" 
construction;  bottoms  to  be  reinforced 
with  a  kraft  paper  patch  at  least  30 
pounds  basis  weight.  Other  bottoms  of 
equal  efficiency  are  authorized. 

(b)  Or,  bags  must  be  at  least  2  thick¬ 
nesses  of  paper;  this  must  be  heavy  duty 
shipping  sack  kraft  paper,  or  equivalent 
with  a  minimum  total  basis  weight  of 
110  pounds  (500  sheets.  24"  x  36"). 
fastened  together  with  waterproof  com¬ 
position  reinforced  with  Jute,  sisal,  cot¬ 
ton,  or  other  yam  or  cord  imbedded  in 
the  composition  and  criss-crossed  at  in¬ 
tervals  of  not  over  approximately, 
so  as  to  give  approximately  the  same  ten¬ 
sile  strength  for  both  width  and  lengl^L 
Bags  to  be  of  "satchel  bottom"  construc¬ 
tion.  Other  bottoms  of  equal  efficiency 
are  authorized. 


(c)  Moistureproof  barrier  sheets  of 
paper,  if  used,  must  meet  the  require¬ 
ments  of  §  78.236-2  (b)  and  shall  be  con¬ 
sidered  as  one  thickness  of  paper  and 
shall  be  counted  as  50  pounds  basis 
weight  (500  sheets,  24"  x  36"). 

§  78.236-4  Adhesive. 

(a)  Moisture  resistant  adhesive  must 
be  used  on  all  seams,  joints,  and  bottom 
patch,  if  any. 

§  78.236—5  Qosure. 

(a)  For  4-ply  bags:  Inner  (fourth)  ply 


Nominal  basis  weight 
(500  sheets,  24"  x 

Minimum 
average  dry 
tearing 
strength 

Minimum 
average  dry 
tensile  strenrth 
per  Inch  width 

36")  J 

M.D.« 

Total 

M.D. 

plus 

O.D.* 

C.D.i 

Total 

C.D. 

plus 

M.D.i 

Pounds: 

Grams 

Grams 

Pounds 

Pounds 

40- . 

88 

188 

14 

41 

50 . 

110 

235 

19 

S3 

60 . 

132 

282 

23 

64 

70 . 

154 

329 

27 

74 

..to  be  diamond  folded  loose;  the  third  ply 
to  be  diamond  folded  and  silicated  across 
all  its  overlapping  folds;  the  two  outer 
plies  to  be  diamond  folded,  and  cross 
sealed,  front  to  back  and  side  to  side, 
with  gummed  tape  extending  at  least  2 
inches  down  sides  of  bag;  sealing  tape 
must  be  4"  wide,  of  No.  1  Kraft  paper.  90 
pounds  basis  weight  (500  sheets,  24"  x 
36") .  or  equivalent,  and  having  a  Mullen 
or  Cady  tc^t,  of  not  less  than  90  percent 
of  basis  weight.  Other  closures  of  equal 
efficiency  are  authorized. 

(b)  For  all  bags:  Any  closure  for  the 


«  Shipping  sack  kraft  paper,  plain,  is  paper  that  consists 
of  all  sulphate  pulp  and  no  other  fiber,  and  which  has 
not  been  treated  by  coloring,  bleaching,  creping,  coating, 
spraying,  laminating,  or  impregnating  for  spc'cial  (|uali. 
ties.  Paper  shall  have  a  degree  of  water  resistance  as 
secured  by  normal  rosin  sizing  and  shall  comply  with  the 
requirements  in  paragraph  (a)(1)  of  this  section. 

>  A  tolerance  of  minus  10  percent  of  the  basis  weight 
of  individual  plies  of  plain  shipping  sack  kraft  i)aper 
will  be  permitted;  an  average  tolerance  of  minus  5  percent 
will  be  permitted  in  the  sum  total  basis  weight  of  all 
plies  in  multiwall  constructions.  Variations  in  excess 
of  specified  basis  weights  will  not  be  considered  a  defect 
or  deviation.  The  basis  weight  of  paper  means  the 
basis  weight  as  produced  by  the  paper  machine,  not 
including  finish  subsequently  applied,  such  as  coating 
or  printing. 

*  M.D.  means  machine  direction.  C.D.  means  cross 
direction.  — ' 


equal  to  ^ciency  to  that  (2)  Shipping  sack,  extensible  kraft  pa- 
of  the  bottom,  is  authorized.  per, plain:  ^ 


§  78.236-6  Tests  for  shipment. 

(a)  Bags  as  prepared  for  shipment 
must  be  able  to  withstand  four  4-foot 
drops,  one  on  each  end  and  one  each  on 
opposite  sides,  without  sifting  or  rupture. 

§  78.236—7  Marking. 

(a)  Marking  on  each  bag  wiUi  letters 
and  figures  at  least  ^  inch  high  in  rec¬ 
tangle  as  follows: 


(1)  This  mark  shall  be  understood  to 
certify  that  bag  complies  with  all  spec¬ 
ification  requirements. 

(2)  Name  and  address  of  maker  lo¬ 
cated  just  above  or  below  the  mark 
specified  in  paragraph  (a)  of  this  sec¬ 
tion;  ssrmbol  (letters)  authorized  if  reg¬ 
istered  with  the  Bureau  of  Explosives. 

§  78.237  Specification  44C;  multiwall 
paper  bags. 

§  78.237—1  Compliance. 

(a)  Required  in  all  details. 

§  78.237  Specification  44C;  multiwall 
paper  bags. 

§  78.237-2  Paper. 

(a)  Shipping  sack  kraft  paper,  plain, 
or  extensible  plain,  shall  conform  to  the 
average  requirements  specified  in  para¬ 
graphs  (a)(1)  or  (a)(2)  of  this  section. 
(1)  Shipping  sack,  kraft  paper,  plain.^ 


Nominal  basis 
weight  (500  sheets, 
24"  X  36")» 

Minimum  dry 
tearing  strength 

Minimum  ten¬ 
sile  energy 
absorption 
ft./lbs.  per 
square  foot 
of  paper 

Total 
M.  D.«  M.  D. 
plus 

0.  D.» 

Total 
C.D.x  C.D. 

plus 

M.D.M 

Poimds: 

Grams  Grams 

40 . 

88  188 

4.5  14.0 

60 . 

110  235 

6.6  17.0 

60 . 

132  282 

7.0  20.0 

70 . 

154  329 

8. 0  23. 0 

80 . 

176  376 

9.0  26.0 

>  Extensible  shipping  sack  kraft  paper,  plain,  is  paper 
that  consists  of  all  sulphate  pulp  and  no  other  fiber,  and 
which  has  not  been  treated  by  coloring,  bleaching,  crep¬ 
ing,  coating,  spraying,  laminating  or  impregnating  for 
special  qualitk^.  Paper  shall  have  a  stretch  factor  of 
at  least  7  percent  in  either  direction,  shall  have  a  degree 
of  water  resistance  as  secured  by  normal  roein  sizing,  and 
shall  comply  with  the  requirements  in  paragraph  ia)(2) 
of  this  section. 

•A  tolerance  of  minus  10  percent  of  the  basis  weiglit  of 
individual  plies  of  plain  shipping  sack  kraft  paper  will 
be  permitted;  an  average  tolerance  of  minus  5  percent 
will  be  permitted  in  the  sum  total  basis  weiglit  of  all  plies 
in  multiwall  constructions.  Variations  m  excess  of 
specified  basis  weights  will  not  be  considered  a  defect  or 
deviation.  The  basis  weight  of  paper  means  tlie  basis 
w  eight  as  produced  by  the  paper  macliine,  not  including 
finish  subsequently  applied,  such  as  coating  or  printing. 

•  M.  D.  means  machine  direction.  C.  D.  means  cross 
direction. 

‘  Variations  in  cross-direction  tensile  energy  absorption 
of  not  more  than  0.5  units  below  the  minimum  require¬ 
ments  will  be  permitted  provided  the  variations  are 
compensated  by  an  increase  in  the  machine-direction 
tearing  strength  in  the  ratio  of  twenty  units  of  tearing 
strength  to  one  unit  of  tensile  energy  absorption,  and 
variations  in  total  tensile  energy  absorption  of  not  more 
than  one  unit  below  the  minimum  requirements  will  be 
permitted,  provided  the  variations  are  compensated  by 
an  increase  m  the  total  tearing  strength  m  the  same 
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ratio.  Similarly,  variations  in  machine-direction  tearing 
strength  of  not  more  than  ten  imits  below  minimum 
requirements  will  be  permitted,  provided  variations  are 
compensated  by  an  Increase  in  cross-direction  tensile 
energy  absorption  in  the  ratio  of  one  unit  of  tensile  energy 
absorption  to  twenty  units  of  tearing  strength;  and  varia¬ 
tions  in  total  tearing  strength  of  not  more  than  twenty 
units  below  the  minimum  requirements  will  be  per¬ 
mitted,  provided  the  variations  are  compensated  by  an 


increase  in  the  total  tensile  eno'gy  absorption  in  the 
same  ratio.  Confbrmance  with  the  requirements  of 
Table  shall  be  established  by  comparing  tne  sum  of  the 
basis  weights  and  tests  for  all  of  the  plies  specified  in  the 
construction  of  the  bag,  with  the  sum  of  the  specified 
basis  weights  and  tests  for  the  respective  papers  compris¬ 
ing  the  diflerent  plies.  All  requirements  in  this  table 
are  for  a  paper  conditioned  to  a  relative  humidity  of  60 
percent  at  a  temperature  of  23°  C  (73°  F). 


mitted  for  each  wall  provided  the  varia¬ 
tion  is  compensated  for  by  a  combined 
dry  tensile  strength  test  value  in  excess 
of  the  minimum  requirement  obtained 
from  the  tables  in  the  ratio  of  5  units 
of  tearing  strength  for  each  unit  of  dry 
tensile  strength  below  the  minimum  re¬ 
quirement. 

§  78.237—3  Construction. 

(a)  Bags  must  be  at  least  4  thick¬ 
nesses  of  paper;  this  must  be  heavy  duty 
shipping  sack  kraft  paper  conforming  to 
the  requirements  of  §  78.237-2  para¬ 
graphs  (a)  and  (b) ,  or  equivalent,  with 
a  minimum  total  basis  weight  of  250 
poimds  of  paper  (500  sheets,  24"  x  36") . 
Outer  sheet  must  be  of  water  resistant 
stock  and  at  least  60  pounds  basis  weight, 
inner  sheets  not  less  than  40  pounds 
basis  weight.  Bags  to  be  of  sewn,  sift- 
proof  bottom  construction.  Other  bot¬ 
toms  of  equal  efficiency  authorized. 

(b)  Moistureproof  barrier  sheets  of 
paper,  if  used,  must  meet  the  require¬ 
ments  of  §  78.237-2  (b)  and  shall  be  con¬ 
sidered  as  one  thickness  of  paper  and 
shall  be  coimted  as  50  pounds  basis 
weight  (500  sheets,  24"  x  36"). 

§  78.237—4  Adhesive. 

(a)  Moisture  resistant  adhesive  must 
be  used  on  all  seams,  joints,  and  bottom 
patch,  if  any. 

§  78.237-5  aosure. 

(a)  For  all  bags:  Any  closure  for  the 
top  which  is  equal  in  efficiency  to  that 
of  the  bottom,  is  authorized. 

§  78.237—6  Tests  for  shipment. 


(b)  Asphalt  laminated  or  polyethylene  coated  shipping  sack  kraft  paper  when 
used  shall  comply  with  the  following  requirements: 


Type  paper 

Minimum  average  . 
dry  tearing  strength 

Minimum  average 
dry  tensile  strength 
per  inch  width 

Heat  re¬ 
sistance 
hours  at 
160°  F. 
without 
impair- 

Maximum  average 
water-vapor  perme* 
ability  from  both 
sides  at  60  percent 
B.  H.  and  73°  F. 
g/m  2/24  hours 

M,  D. 

Total 
M.  D. 
plus 
O.D. 

0.  D, 

Total 

C.  D. 
plus 

M.  D. 

ing  func¬ 
tion  of 
sack 

Un¬ 

creased 

Creased  > 

Oram$ 

no 

Oram$ 

235 

Poundt 

10 

Pounds 

63 

6 

0.0 

16.0 

5o’fii’-«ii//ift-ioPT5 1  _  _ 

no 

236 

10 

63 

6 

7.0 

12.0 

j5PK.-.««  i/m-iKPR  1  _  _ 

no 

236 

10 

63 

5 

4.6 

7.6 

1  Creasing  at  40°  F. 

>  Asphalt  laminated  kraft  paper  when  used  as  a  wall  In  fabricated  sacks,  shall  conform  to  the  requirements  of  para, 
graph  (b)  of  this  section  and  snail  consist  of  two  sheets  of  kraft  paper,  the  total  basis  weight  of  tne  two  paper  piles 
not  less  than  SO  pounds  per  ream  (500  ^eets,  24"  z  30"),  continuously  and  uniformly  laminated  together  with  an 
average  of  not  less  than  26  pounds  of  asphalt  per  ream  (600  sheets,  24"  x  30").  Tolerance  of  minus  5  percent  wUl  be 
allowed  on  Individual  components.  The  total  basis  weight  of  the  finished  combination  shall  not  exceed  100  poimdi 
per  ream  (500  sheets,  24"  x  30").  An  asphalt  laminated  kraft  wall  meeting  these  requirements  may  be  substituted 
tor  a  plain  kraft  wall  of  60  pounds  basis  or  less,  provided  It  meets  the  specification. 

« Polyethylene-coated  shipping  sack  kraft  paper.  The  polyethylene-coated  kraft  paper  when  used  as  walls  In 
fabricated  sacks  shall  meet  the  heat  resistance  and  water-vapor  permeability  requirements  as  specified  In  the  table. 
A  tolerance  of  minus  10  percent  will  be  allowed  for  the  lot  sample  average  coating  weight  of  polyethylene  on  shipping 
sack  kraft  paper.  Minimum  samples  for  testing  shall  comprise  not  less  than  3  specimens  16  square  Inches  each 
selected  representatively  from  each  polyethylene-coated  wall  of  each  sack  in  the  lot  sample.  Where  barrier  sheets 
are  b^ed  on  extensible  kraft,  the  weight  of  the  barrier  material  shall  be  in  addition  to  the  basis  w'eight  of  the  paper. 

*  Asphalt  laminated  extensible  kraft  paper  must  consist  of  two  sheets  of  extensible  kraft  paper,  the  total  basis 
weight  of  the  paper  in  the  finished  combination  being  not  less  than  60  pounds  ^  ream  (24  x  36 — 500)  with  neither 
sheet  weighing  less  than  23  pounds  continuously  and  uniformly  laminated  together,  with  an  average  of  not  less  than 
25  pounds  of  asphalt  per  ream  (24  x  3^600).  In  determining  the  basis  weight  and  test  conformance  of  bags  con¬ 
taining  an  asphalt  laminated  extensible  kraft  wall,  the  asphalt  laminated  extensible  kraft  wall  shall  be  treated  as 
if  it  were  a  single  extensible  kraft  wall  or  combination  of  walls  of  10  poimds  lower  total  paper  basis  weight  than  the 
sum  of  the  nominal  basis  weight  in  the  asphalt  laminated  wall,  but  in  no  case  shall  be  treated  as  less  than  the  equiva¬ 
lent  of  a  60  pounds  basis  weight  wall. 


(c)  Laminating  materials:  Any  laml- 
nant  other  than  asphalt  or  other  water- 
vapor  barrier  walls  may  be  used  provided 
they  meet  the  requirements  in  paragraph 
(b)  of  this  section. 

(d)  All  values  in  paragraphs  (a)  and 
(b)  of  this  section  are  for  paper  having  a 
moisture  content  in  equilibrium  with  an 
atmosphere  having  a  relative  humidity 
of  50  percent  plus  or  minus  2  percent  at 
a  temperature  of  73”  F.  plus  or  minus 
3.5*  P.  following  preconditioning  of  the 
test  specimens  to  a  moisture  content  be¬ 
tween  3  and  5.5  percent  by  exposure  to 
relatively  dry  air  having  a  temperature 
no  greater  than  140”  P. 

(e)  Conformance  of  sacks  with  paper 
strength  requirements  shall  be  estab¬ 
lished  by  comparing  the  sums  of  the  test 
values  for  all  the  walls  of  the  new  and 
unused  sack  with  the  siuns  of  the  re¬ 
spective  strength  values  specified  in 
paragraphs  (a)  and  (b)  of  this  section 
for  the  respective  papers  specified  for 
the  different  walls  of  the  sack  by  -a 
method  acceptable  to  the  Bureau  of  Ex¬ 
plosives. 

(1)  Variation  in  cross  direction  dry 
tensile  strength  of  not  more  than  2  units 
below  the  minimum  requirement  based 
on  paragraphs  (a)  and  (b)  of  this  sec¬ 
tion  will  be  permitted  for  each  wall  of 
the  sack,  provided  the  variation  is  com¬ 


pensated  for  by  a  machine  direction 
tearing  strength  test  value  in  excess  of 
the  minimum  requirement  obtained 
from  the  tables,  in  the  ratio  of  5  units  of 
tearing  strength  for  each  unit  of  dry 
tensile  strength  test  below  the  minimum 
requirement;  and  variation  in  combined 
dry  tensile  strength  of  not  more  than 
4  imits  below  the  minimum  requirement 
based  on  paragraphs  (a)  and  (b)  of  this 
section  will  be  permitted  for  each  wall 
used  provided  the  variation  is  compen¬ 
sated  for  by  a  combined  tearing  strength 
test  value  in  excess  of  the  minimum  re¬ 
quirement  obtained  from  the  tables  in 
the  ratio  of  5  units  of  combined  tearing 
strength  for  each  unit  of  dry  tensile 
strength  test  below,  the  minimum  re¬ 
quirement.  Similarly,  variation  in  ma¬ 
chine  directloiutearing  strength  of  not 
more  than  10  units  below  the  minimiim 
requirement  will  be  permitted  for  each 
wall,  provided  the  variation  is  compen¬ 
sated  for  by  a  cross  direction  dry  tensile 
strength  test  value  in  excess  of  the 
minimum  requirement  obtained  from  the 
tables  in  the  ratio  of  1  imit  of  dry  tensile 
strength  for  each  5  units  of  tearing 
strength  test  below  the  minimum  re¬ 
quirement;  and  variation  in  combined 
tearing  strength  of  not  more  than  20 
units  below  the  minimum  requirement 
obtained  from  the  tables  will  be  per- 


(a)  Bags  as  prepared  for  shipment 
must  be  able  to  VTithstand  four  4-foot 
drops,  one  on  each  end*and  one  each  on 
opposite  sides,  without  sifting  or  rup¬ 
ture. 

§  78.237-7  Marking. 

(a)  On  each  bag  with  letters  and 
figures  at  least  inch  high  in  rectangle 
as  follows: 


ICO-44C 


(1)  This  mark  shall  be  understood  to 
certify  that  bag  complies  with  all  speci¬ 
fication  requirements. 

(2)  Name  and  address  of  maker  lo¬ 
cated  Just  above  or  below  the  mark 
specified  in  paragraph  (a)  of  this  sec¬ 
tion;  symbol  (letters)  authorized  If 
registered  with  the  Bureau  of  Explosives. 

§  78.238  Specification  44D;  multiwall 
paper  bags. 

§  78.238—1  Compliance. 

(a)  Required  in  all  details. 

§  78.238—2  Paper. 

(a)  Shipping  sack  kraft  paper,  plain, 
or  extensible  plain  shall  conform  to  the 
average  requirements  specified  in  sub- 
paragraphs  (a)  (1)  and  (a)  (2)  of  this 
paragraph. 


18970 


RULES  AND  REGULATIONS 


(1)  Shipping  sack,  kraft  paper,  plain: 


Nominal  basis  weight 
(GOO  sheets,  24"  z 
36'0‘« 

Minlmiim 
average  dry 

1  tearing 

strength 

1 

Minimum 
average  dry 
tensile  stren^b 
per  inch  width 

! 

M.  D.« 

Totol 
M.  D. 
plus 
O.D.» 

1  •  j 

O.  D.» 

Total 
C.  D. 
plus 
M.D.» 

Pounds; 

40  . 

Qravu 

88 

1 

Qravu 

188 

Pounds 

14 

Poun^ 

GO  .  .  .  _ 

no 

23G 

10 

63 

60  .  .  _ 

132 

282 

23 

64 

TO _  _ 

1G4 

329 

27 

74 

(b)  Asphalt  laminated  or  polyethylene  coated  shipping  sack  kraft  paper  when 
used  shall  comphr  with  the  following  requirements:  , 


1  Sbipping  sack  kraft  paper,  plain,  is  paper  that  consists 
of  all  snlptaate  pulp  and  no  otber  fiber,  and  wbicb  bas 
not  been  treated  by  coloring,  bleaching,  creping,  coating, 
spraying,  lamlnatuig,  or  impregnating  for  special  quali¬ 
ties.  Paper  shall  have  a  degree  of  water  resistance  as 
secured  by  normal  rosin  sizing  and  shall  comply  with  the 
requirements  in  paragraph  (a)(1)  of  this  section. 

*  A  tolerance  of  minus  10  percent  of  the  basis  weight 
of  individual  plies  of  plain  shipping  sack  kraft  paper 
will  be  permlttM;  an  average  tolerance  of  minus  5  percent 
will  be  permitted  in  the  sum  total  basis  weight  of  all 
plies  in  multiwall  constructions.  Variations  in  excess 
of  stifled  basis  weights  will  not  be  considered  a  defect 
or  deviation.  The  basis  weight  of  paper  means  the 
basis  weight  as  produced  by  tbe  paper  machine,  not 
including  finish  subsequently  applied,  such  as  coating 
or  printing. 

*  M.  D.  means  machine  direction.  C.  D.  means  cross 
direction. 

*  A  bleached  sulphate  kraft  outer  wall  of  70  pounds 
basis  weight  will  be  permitted  provided  tbe  combined 
test  values  of  all  of  the  6  walls  of  t  ne  completed  multiwidl 
sack  are  in  oonftnmance  with  paragraph  (e)  of  this  section 
and  I  78.288-3. 

(2)  Shipping  SEtck,  extensible  kraft 
paper,  plain:  ^ 


Nominal  basis 
weight  (600  sheets, 
24"  X  36")» 

Minimum  dry 
t^ATiag  strength 

Minimum  ten¬ 
sile  energy 
absorption 
ft./lbs.  per 
square  foot 
of  pap«' 

M.D.» 

Total 
M.  D. 
Dlus 

C.  D.» 

C.D.».« 

Total 
C.  D. 
plus 

M.  D.«  ‘ 

Poimds: 

40 . 

Qravu 

88 

Qravu 

188 

4.6 

14.0 

60 . 

no 

235 

6.6 

17.0 

60 . 

132 

282 

7.0 

20.0 

70 . 

154 

329 

8.0 

23.0 

80 . 

176 

376 

9.0 

26.0 

Type  paper 

Minimum  average 
dry  tearing  strength 

Minimum  average 
dry  tensile  strength 
per  inch  width 

Heat  re¬ 
sistance 
hours  at 
150*  F. 
without 
impair- 

Maximum  average 
water-vapor  perme- 
abUity  from  both 
sides  at  60  percent 
R.  H.  and  73°  F. 
g/m,  2/24  hours 

- 

M.  D. 

Total 
M.  D. 
plus 

0.  D. 

C.D. 

Total 

O.  D. 
plus 

M.  D. 

ing  funo- 
tion  of 
sack 

Un- 

ereased 

Creased  • 

Asphalt  laminated  >  . . 

lOPE-GO  1/50-10PE  * . 

Qravu 

no 

'Qravu 

235 

Pound! 

19 

Pound! 

63 

6 

9.0 

15.0 

no 

235 

19 

53 

6 

7.0 

12.0 

lGPE-60  1/G0-18PE  » . 

no 

235 

19 

63 

6 

4.6 

7.5 

>  Creasing  at  40*  F. 

*  Asphalt  laminated  kraft  paper  when  used  as  a  wall  in  fabricated  sacks,  shall  conform  to  the  requirements  of  para¬ 
graph  (b)  of  this  section  and  snail  consist  of  two  sheets  of  kraft  paper,  the  total  basis  weight  of  tne  two  paper  plies 
not  less  than  GO  pounds  per  ream  (GOO  sheets,  24"  z  36"),  continuously  and  uniformly  laminated  together  with  an 
average  of  not  len  than  2G  pounds  of  asphalt  per  ream  (GOO  sheets,  24"  z  36").  Tolerance  of  minus  G  percent  will  be 
allow^  on  individual  components.  Tbe  total  basis  weight  of  tbe  finished  combination  shall  not  exceed  100  pounds 
per  ream  (GOO  sheets,  24"  z  36").  An  asphalt  laminated  kraft  wall  meeting  these  requirements  may  be  substituted 
for  a  plain  kraft  wall  of  GO  pounds  basis  or  less,  provided  it  meets  the  specification.  *  . 

>  Polyethylene-coated  shipping  sack  kraft  paper.  Tbe  polyethylene-coated  kraft  paper  when  used  as  walls  in 
fabricated  sacks  shall  meet  tbe  beat  resistance  and  water-vapor  permeability  requirements  as  specified  in  the  table. 
A  tolerance  of  minus  10  percent  will  be  allowed  for  the  lot  sample  average  coating  weight  of  ^lyetbylene  on  shipping 
sack  kraft  paper.  Minimum  samples  for  testing  shall  comprise  not  less  than  3  specimens  16  square  inches  each 
selected  representatively  from  each  polyethylene-coated  wall  of  each  sack  in  the  lot  sample.  Where  barrier  sheets 
are  based  on  extensible  kraft;  tbe  weight  of  the  barrier  material  shall  be  in  addition  to  tbe  basis  weight  of  the  paper. 

*  Asphalt  laminated  extensible  loraft  paper  must  consist  of  two  sheets  of  extensible  kraft  paper,  the  total  basis 
weight  of  tbe  paper  in  the  finished  combination  being  not  less  than  GO  pounds  per  ream  (24  x  36—600)  with  neither 
sheet  weighing  less  than  23  pounds  continuously  and  unifwmly  laminated  together,  with  an  average  of  not  less  than 
28  pounds  of  asphalt  per  ream  (24  x  36—600).  In  determining  tbe  basis  weight  and  test  conformance  of  bags  con¬ 
taining  an  asphalt  laminated  extensible  kraft  wall,  tbe  asphalt  laminated  extensible  kraft  wall  shall  be  treated  as 
if  it  were  a  single  extensible  kraft  wall  or  combination  of  walls  of  10  pounds  lower  total  paper  basis  weight  than  tbe 
sum  of  tbe  nominal  basis  weight  in  tbe  asphalt  laminated  wall,  but  in  no  case  shall  be  treated  as  less  than  the  equiva¬ 
lent  of  a  GO  pounds  basis  weight  wall. 


1  Extensible 
that  consists 
which  has  not 

ing,  coating,  spraying,  laminating  ot  impregnating  for 
special  qualities.  Paper  shall  have  a  stretch  factor  of 
at  least  7  percent  in  either  direction,  shall  have  a  degree 
of  water  resistance  as  secured  by  normal  rosin  sizing,  and 
shall  comply  with  the  requirements  in  paragraph  (a)(2) 
of  this  section. 

*  A  tolerance  of  minus  10  percent  of  tbe  basis  weight  of 
individual  plies  of  plain  shipping  sack  kraft  paper  will 
be  permitted;  an  average  tolerance  of  minus  G  percent 
will  be  permitted  in  the  sum  total  basis  weight  of  all  plies 
in  muftlwall  constructions.  Variations  in  excess  of 
specified  basis  weights  will  not  be  considered  a  defect  or 
deviation.  The  basis  weight  of  paper  means  the  basis 
weight  as  produced  by  the  paper  machine,  not  including 
finish  sub^uently  applied,  such  as  coating  or  printing. 

*  M.  D.  means  machine  direction.  C.  D.  means  cross 
direction. 

*  Vsf  iations  in  cross-direction  tensile  energy  absorption 
of  not  more  than  0.6  units  below  the  minimum  require¬ 
ments  will  be  permitted,  ;»'ovided  the  variations  are 
compensated  by  an  increase  in  the  machinodirection 
tearing  strength  in  the  ratio  of  tw^enty  units  of  tearing 
strength  to  one  unit  of  tensile  energy  absorption,  and 
variations  in  total  tensile  energy  absorption  of  not  more 
than  one  imit  below  the  minimum  requirements  will  be 
permitted,  provided  the  variations  are  compensated  by 
an  increase  in  the  total  tearing  strength  in  the  same 
ratio.  Similarly,  variations  in  machine  direction  tearing 
strength  of  not  more  than  ten  units  below  minimum 
requirements  will  be  permitted,  provided  variations  are 
compensated  by  an  increase  in  cross-direction  tensile 
energy  absorption  in  the  ratio  of  one  unit  of  tensile  energy 
alisorption  to  twenty  units  of  tearing  strength;  and  varia¬ 
tions  in  total  teariiig  strength  of  not  more  than  twenty 
units  below  the  minimum  requirements  vrUl  be  per¬ 
mitted,  provided  tbe  variations  are  compensated  by  an 
increase  in  the  total  tensile  energy  abrarption  in  the 
same  ratio.  Oonfbrmance  with  the  requirements  of 
table  shall  be  established  by  comparing  the  sum  of  the 


(c)  Laminating  materials:  Any  laml* 
nant  other  than  asphalt  or  other  water- 
vapor  barrier  walls  may  be  used  provided 
they  meet  the  requirements  in  paragraph 
(b)  of  this  section. 

(d)  All  values  in  paragraphs  (a)  and 
(b)  of  this  section  are  for  paper  having 
a  moisture  content  in  equilibrium  with 
an  atmosphere  having  a  relative  humid¬ 
ity  of  50  percent  plus  or  minus  2  percent 
at  a  temperature  of  73*  F.  plus  or  minus 
3.5*  F.  following  preconditioning  of  the 
test  specimens  to  a  moisture  content  be¬ 
tween  3  and  5.5  percent  by  exposure  to 
relatively  dry  air  having  a  temperature 
no  greater  than  140*  F. 

(e)  Conformance  of  sacks  with  paper 
strength  requirements  shall  be  estab¬ 
lished  by  comparing  the  sums  of  the  test 
values  for  all  the  walls  of  the  new  and 
unused  sack  with  the  sums  of  the  re¬ 
spective  strength  values  specified  in 
paragraphs  (a)  and  (b)  of  this  section 
for  the  respective  papers  specified  for 
the  different  waUs  of  the  sack  by  a 
method  acceptable,  to  the  Bureau  of 
Explosives. 

(1)  Variation  in  cross  direction  dry 
tensile  strength  of  not  more,  than  2  units 
below  the  minimum  requirements  based 
on  paragraphs  (a)  and  (b)  of  this  sec¬ 
tion  will  be  permitted  for  each  wall  of 
the  sack,  provided  the  variation  is  com¬ 
pensated  for  by  a  machine  direction  tear¬ 
ing  strength  test  value  in  excess  of  the 
minimum  requirement  obtained  from  the 
tables,  in  the  ratio  of  5  units  of  tearing 
strength  for  each  unit  of  dry  tensile 
strength  test  below  the  minimum  re¬ 
quirement;  and  variation  in  combined 
dry  tensile  strength  of  not  more  than  4 
units  below  the  minimum  requirement 

basis  weights  and  tests  for  all  of  tbe  plies  specified  in  the 
construction  of  the  bag,  with  the  sum  of  the  specified 
basis  weights  and  tests  for  the  respective  papers  compris¬ 
ing  the  difierent  plies.  All  requirements  in  this  table 
are  for  a  paper  conditioned  to  a  relative  hiunidity  of  50 
percent  at  a  temperature  of  23°  C  (73°  F). 


based  on  paragraphs  (a)  and  (b)  of  this 
section  will  be  permitted  for  each  wall 
used  provided  the  variation  is  compen¬ 
sated  for  by  a  combined  tearing  strength 
test  value  in  excess  of  the  minimum  re¬ 
quirement  obtained  from  the  tables  in 
the  ratio  of  5  units  of  combined  tearing 
strength  for  each  unit  of  dry  tensile 
strength  test  below  the  minimum  re¬ 
quirement.  Similarly,  variation  in  ma¬ 
chine  direction  tearing  strength  of  not 
more  than  10  units  below  the  minimum 
requirement  will  be  permitted  for  each 
wall,  provided  the  variation  is  compen¬ 
sated  for  by  a  cross  direction  dry  tensile 
strength  test  value  in  excess  of  the  mini¬ 
mum  requirement  obtained  from  the 
tables  in  the  ratio  of  1  unit  of  dry  tensile 
strength  for  each  5  units  of  tearing 
strength  test  below  the  minimum  re¬ 
quirement;  and  variation  in  combined 
tearing  strength  of  not  more  than  20 
units  below  the  minimum  requirement 
obtained  from  the  tables  will  be  per¬ 
mitted  for  each  wall  provided  the  varia¬ 
tion  is  compensated  for  by  a  combined 
dry  tensile  strength  test  value  in  excess 
of  the  minimum  requirement  obtained 
from  the  tables  in  the  ratio  of  5  units  of 
tearing  strength  for  each  unit  of  dry 
tensile  strength  below  the  minimum  re¬ 
quirement. 

§  78.238—3  Construction. 

(a)  Bags  must  be  at  least  5  thick¬ 
nesses  of  paper;  this  must  be  heavy  duty 
shipping  sack  kraft  paper,  conforming 
to  the  requirements  of  §  78.238-2  para¬ 
graphs  (a)  and  (b) ,  or  equivalent,  with 
a  minimum  total  basis  weight  of  320 
pounds  of  paper  (500  sheets,  24”  x  36”). 
Outer  sheet  must  be  of  watfer  resistant 
stock  and  at  least  70  potmds  basis  weight, 
inner  sheets  not  less  than  50  pounds  basis 
weight.  Bags  to  be  of  sewn,  sift-proof 
bottom  construction.  Other  bottoms  of 
equal  efficiency  authorized. 
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(b)  Moistureproof  barrier  sheets  of 
paper,  if  used,  must  meet  the  require¬ 
ments  of  S  78.238-2  (b)  and  shall  be  con¬ 
sidered  as  one  thickness  of  paper  and 
shall  be  counted  as  50  pounds  basis 
weight  (500  sheets,  24"x36"). 

§  78.238-4  Adhesive. 

(a)  Moisture  resistant  adhesive  must 
be  used  on  all  seams.  Joints,  and  bott<»n 
patch,  if  any. 

§  78.238—5  Closure. 

(a)  For  all  bags:  Any  closure  for  the 
top  which  is  equal  in  efficiency  to  that  of 
the  bottom,  is  authorized. 

§  78.238—6  Tests  for  shipment. 

(a)  Bags  as  prepared  for  shipment 
must  be  able  to  withstand  four  4-foot 
drops,  one  on  each  end  and  one  each  on 
opposite  sides,  without  sifting  or  rupture. 

§  78.238—7  Marking. 

(a)  On  each  bag  with  letters  and 
figures  at  least  ^  inch  high  in  rectangle 
as  follows: _ 


ICC-44D 


(1)  This  mark  shall  be  understood  to 
certify  bag  complies  with  all  specification 
requirements. 

(2)  Name  and  address  of  maker  lo¬ 
cated  Just  above  or  below  the  mark  spec¬ 
ified  in  paragraph  (a)  of  this  section; 
symbol  (letters)  authorized  if  registered 
with  the  Bureau  of  Explosives. 

§  78.239  Specification  44E ;  multiwall 
paper  bags. 

§  78.239—1  Compliance. 

(a)  Required  in  all  details. 


§  78.239-2  Paper. 

(a)  Shipping  sack  kraft  paper,  plain, 
or  extensible  plain,  shall  conform  to 
the  average  requirements  specified  in 
paragraphs  (a)(1)  or  (a)(2)  of  this 
section. 

(1)  Shipping  sack,  kraft  paper,  plain: ' 


Nominal  basis 
weight  (500  sheets, 
24"  X  36")*  « 

Minimum 
average  dry 
tearing  strength 

Minimum 
average  dry 
tensile  strength 
per  inch  width 

M.D.* 

Total 

M.D. 

dIus 

O.D.* 

C.D.* 

Total 
O.D. 
plus 
M.  D.» 

Pounds: 

Oramt 

Oranu 

Pound$ 

Pound! 

40 . 

88 

188 

14 

41 

50 

no 

235 

19 

53 

60 _ 

.132 

282 

23 

64 

70 . . 

•154 

329 

27 

74 

•  Shipping  sack  kraft  paper,  plain,  is  paper  that  con- 
Mts  of  all  sulphate  pulp  and  no  other  finer,  and  which 
Has  not  been  treated  by  coloring,  bleaching  (except  as 
provided  by  footnote  4  of  this  table),  crepLag,  coating, 
spraying,  laminating,  or  impregnating  for  special  quali¬ 
ties.  Paper  shall  have  a  degree  of  water  resistance  as 
secured  by  normal  rosin  sizing  and  shall  comply  with  the 
requirements  in  paragraph  (a)(1)  of  this  section. 

1  A,  ,^°l®rance  of  minus  10  j^rcent  of  the  basis  weight  of 
individual  plies  of  plain  shipping  sack  kraft  paper  will 
w  permitted;  an  average  tolerance  of  minus  6  percent 
jnu  be  j^rmitted  in  the  sum  total  basis  weight  of  all  plies 
in  multi  wall  constructions.  Variations  in  excess  of  spec- 
tin  not  he  considered  a  defect  or  devia- 

uon.  The  basis  weight  of  paper  means  the  ba^s  weight 
“P°®nced  by  the  piaper  mt^ine,  not  including  fiidsh 
iM**^®**^  applied,  such  as  coating  or  printing. 

means  machine  direction,  C.  D.  means  cross 

sulphate  kraft  outer  sheet  of  not  less  than 
jJjPWinds  basis  weight  is  authorized  providing  the  com¬ 
bed  test  values  of  all  of  the  sheets  of  the  bag  are  in 
with  paragraph  (e)  of  this  section  and 

No.  262— Pt.  II,  Sec.  2 - 


(2)  Shipping  sack,  extensible  kraft 
paper,  plain.^ 


Nominal  basis 
weight  (500  sheets, 
24"x36")** 

Minimum  dry 
tearing  strength 

Minimum  ten- 
Bile  energy 
absorption 
ft./lbs.  per 
square  foot 
ot  paper  • 

M.D.* 

Total 
M.  D. 
plus 

(5.  D.* 

O.D.* 

Total 

C.D. 

plus 

M.D.* 

Pounds: 

Oranu 

Oranu 

40 . 

88 

188 

4.5 

14.0 

50 . 

no 

235 

5.6 

17.0 

60 . 

132 

282 

7.0 

20.0 

70 . 

154 

329 

8.0 

23.0 

80 . 

176 

376 

9.0 

26.0 

>  Extensible  shipping  sack  kraft  paper,  plain,  is  paper 
that  consists  of  all  sulphate  pulp  and  no  other  fiber,  and 
which  has  not  been  treated  by  coloring,  bleaching  (except 
as  provided  by  footnote  4  of  this  table),  creping,  coating, 
sprayring,  laminating  or  impregnating  for  special  quali¬ 
ties.  Paper  sh^l  have  a  stretch  factor  of  at  least  7  per¬ 
cent  in  either  direction,  shall  have  a  degree  of  water 
resistance  as  secured  by  normal  rosin  sizing,  and  shall 
comply  with  the  requirements  in  paragraph  (a)(2)  of  this 
section. 

>  A  tolerance  of  minus  10  percent  of  the  basis  weight  of 
individual  plies  of  plain  shipping  sack  kraft  paper  will 
be  permitted;  an  average  tolerance  of  minus  6  percent 
will  be  permitted  in  the  sum  total  basis  weight  of  all  plies 


in  multiwall  oonstructions.  Variations  in  excess  o 
roecified  basis  weights  will  not  be  considered  a  defect  or 
deviation.  The  basis  weight  of  paper  means  the  basis 
weight  as  i^oduced  by  the  paper  machine,  not  including 
finish  subsequently  applied,  such  as  coating  or  printing. 

*  M.  D.  means  machine  direction.  C.  D.  means  cross 
direction. 

*  A  bleached  sulphate  extensible  kraft  outer  sheet  of 
not  lees  than  50  pounds  basis  weight  is  authorized  pro¬ 
viding  the  combined  test  values  of  all  the  sheets  ofthe 
iMig  are  in  conformance  with  pragraph  (e)  of  this  section 
and  §  78.230-3. 

*  Variations  in  cross-direction  tensile  energy  absorption 
of  not  more  than  0.5  units  below  the  minimum  require¬ 
ments  will  be  permitted,  provided  the  variations  are 
compensated  by  an  increase  in  the  machine-direction 
tearing  strength  in  the  ratio  of  twenty  units  of  tearing 
strength  to  one  unit  of  tensile  energy  absorption,  and 
variations  in  total  tensile  energy  abrorption  of  not  more 
than  one  unit  below  the  minimum  requirements  will  be 
permitted,  provided  the  variations  are  compensated  by 
an  increase  in  the  total  tearing  strength  in  the  same 
ratio.  Similarly,  variations  in  machine^irection  tearing 
strength  of  not  more  than  ten  units  below  minimum 
requirements  will  be  permitted,  provided  variations  are 
compensated  by  an  increase  in  cross-direction  tensile 
energy  absorption  in  the  ratio  of  one  unit  of  tensile  energy 
absorption  to  twenty  units  of  tearing  strength;  and  varia¬ 
tions  in  total  tearing  strength  of  not  more  than  twenty 
units  below  the  minimum  requirements  will  be  per¬ 
mitted,  provided  the  variations  are  compensated  by  an 
increase  in  the  total  tensile  energy  absorption  in  the 
same  ratio.  Conformance  with  the  requirements  of 
Table  shall  be  established  by  comparing  the  sum  of  the 
basis  weights  and  tests  for  all  of  the  piles  specified  in  the 
construction  of  the  bag,  with  the  sum  of  the  specified 
basis  weights  and  tests  for  the  respective  papers  compris¬ 
ing  the  diflerent  plies.  All  requirements  in  this  table 
are  for  a  paper  conditioned  to  a  relative  humidity  of  50 
percent  at  a  temperature  of  23°  C  (73°  F). 


(b)  Asphalt  laminated  or  polyethylene  coated  shipping  sack  kraft  paper  when 
used  shall  comply  with  the  following  requirements: 


Typo  paper 

Minimum  average 
dry  tearing  stren^h 

Minimum  average 
dry  tensile  strong 
per  indi  width 

Heat  re- 
slstanoe 
hours  at 
150°  F. 
without 
impair¬ 
ing  func¬ 
tion  of 
sack 

Maximum  average 
water-vapor  perme¬ 
ability  from  both 
sides  at  50  percent 
R.  H.  and  73°  F. 
g/m,  2/24  hours 

M.  D. 

Total 
M.  D. 
plus 
O.D. 

0.  D. 

Total 

0.  D. 
plus 

M.  D. 

Un- 

ereased 

Creased* 

Oranu 

Oranu 

Pound! 

Pound! 

Asphalt  laminated  *  * _ _ _ 

110 

235 

19 

53 

5 

9.0 

15.0 

lOPE-60  1/66-lOPE » . 

no 

235 

19 

53 

5 

7.0 

12.0 

16PE-60  1/66-16PE  » . 

no 

235 

19 

53 

5 

4.5 

7.5 

>  Creasing  at  40°  F. 

*  Asphalt  laminated  kraft  paper  when  used  as  a  wall  in  fabricated  sacks,  shall  conform  to  the  requirements  of  para, 
graph  (b)  of  this  section  ana  shall  consist  of  two  sheets  of  kraft  paper,  the  total  basis  weight  of  tne  two  paper  plies 
not  less  than  50  potmds  per  ream  (500  sheets,  24"  x  36").  continuously  and  uniformly  laminated  together  with  an 
average  of  not  less  than  25  pounds  of  asphalt  per  ream  (500  sheets,  24"  x  36").  Tolerance  of  minus  5  percent  will  be 
allows  on  individual  components.  The  total  basis  weight  of  the  finished  combination  shall  not  exceed  100  pounds 

eir  ream  (500  sheets,  24"  x  36").  An  asphalt  laminated  kraft  wall  meeting  these  requirements  may  be  substituted 
r  a  plain  kraft  wall  of  50  pounds  basis  or  less,  provided  it  meets  the  soecification. 

*  Polyethylene-coated  shipping  sack  kraft  paper.  The  polyethylene-coated  kraft  paper  when  used  as  walls  in 
fabricated  sacks  shall  meet  the  beat  resistance  and  water-vapor  permeability  requirements  as  specified  in  the  table. 
A  tolerance  of  minus  10  percent  wlU  be  allowed  for  the  lot  sample  average  coating  weight  of  polyethylene  on  shipping 
sack  kraft  paper.  Minimum  samples  fw  testing  shall  cominise  not  less  than  3  specimens  16  square  inches  each 
selected  representativelv  from  each  polyethylene-coated  wall  of  each  sack  in  the  lot  sample.  Where  barrier  sheets 
are  based  on  extensible  kraft;  the  weight  of  the  barrier  material  shall  be  in  addition  to  the  basis  weight  of  the  paper. 

*  Asphalt  laminated  extensible  kridt  paper  must  consist  of  two  sheets  of  extensible  kraft  paper,  the  total  basis 
wei^t  of  the  paper  in  the  finished  combination  being  not  less  than  50  pounds  per  ream  (24  x  36—500)  with  neither 
sheet  weighing  less  than  23  pounds  continuously  and  uniformly  laminated  together,  with  an  average  of  not  less  than 
25  pounds  of  asphalt  per  ream  (24  x  36 — 500).  In  determining  the  basis  weight  and  test  conformance  of  bags  con- 
taiMng  an  asphalt  laminated  extensible  kraft  wall,  the  asphalt  laminated  extensible  kraft  wall  shall  be  treated  as 
if  it  were  a  single  extensible  kraft  wall  or  combination  of  walls  of  10  pounds  lower  total  paper  basis  weight  than  the 
sum  of  the  nominal  basis  weight  in  the  asphalt  laminated  wall,  but  in  no  case  shall  be  treated  as  less  than  the  equiva¬ 
lent  of  a  50  pounds  basis  weight  wall. 


(c)  Laminating  materials:  Any  lam- 
inant  other  than  asphalt  or  other  water- 
vapor  barrier  walls  fiiay  be  used  provided 
they  meet  the  requirements  in  paragraph 
(b)  of  this  section. 

(d)  All  values  in  paragraphs  (a)  and 
(b)  of  this  section  are  for  paper  having  a 
moisture  content  in  equilibrium  with  an 
atmosphere  having  a  relative  humidity 
of  50  percent  plus  or  minus  2  percent 
at  a  temperature  of  73*  F.  plus  or  minus 
3.5*  F.  following  preconditioning  of  the 
test  specimens  to  a  moist^e  content 
between  3  and  5.5  percent  by  exposure 
to  relatively  dry  air  having  a  tempera- 
tme  no  greater  than  140*  F. 

(e)  Conformance  of  sacks  with  paper 
strength  requirements  shall  be  estab¬ 


lished  by  comparing  the  sums  of  the  test 
values  for  all  the  walls  of  the  new  and 
unused  sack  with  the  sums  of  the  respec¬ 
tive  strength  values  specified  in  para¬ 
graphs  (a)  and  (b)  of  this  section  for  the 
respective  papers  specified  for  the  differ¬ 
ent  walls  of  the  sack  by  a  method  accept¬ 
able  to  the  Bureau  of  Explosives. 

(1)  Variation  in  cross  direction  dry 
tensile  straigth  of  not  more  than  2  units 
below  the  minimum  requirement  based 
on  paragraphs  (a)  and  (b)  of  this  sec¬ 
tion  will  be  permitted  for  each  wall  of 
the  sack,  provided  the  variation  is  com¬ 
pensated  for  by  a  machine  direction 
tearing  strength  test  value  in  excess  of 
the  minimum  requirement  obtained  from 
the  tables,  in  the  ratio  of  5  units  of  tear- 
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ing  strength  for  each  unit  of  dry  tensile 
strength  test  below  the  tnintmnm  re. 
qulrement;  and  varU^on  in  combined 
dry  tensile  strength  of  not  more  than 
4  units  below  the  minimum  require* 
ment  based  on  paragraphs  (a)  and  (b) 
of  this  section  will  be  permitted  for  each 
wall  used  provided  the  variation  is  com¬ 
pensated  tar  by  a  combined  tearing 
strength  test  value  in  excess  of  the  mini¬ 
mum  requirement  obtained  from  the 
tables  in  the  ratio  of  5  units  of  combined 
tearing  strength  for  each  unit  of  ^ 
tensile  strength  test  below  the  tniniTniim 
requirement.  Similarly,  variation  in 
machine  direction  tearing  strength  of 
not  more  than  lo  units  below  the  mini¬ 
mum  requirement  will  be  permitted  for 
each  wall,  provided  the  variation  is  com¬ 
pensated  for  by  a  cross  direction  dry 
tensile  strength  test  value  in  excess  of 
the  mtnlminn  requirement  obtained  from 
the  tables  in  the  ratio  of  1  unit  of  dry 
tensile  strength  for  each  5  units  of  tear¬ 
ing  strength  test  below  the  minimiiTn 
requiranent;  and  variation  in  combined 
tearing  strength  of  not  more  than  20 
units  below  the  minimum  requirement 
obtained  from  the  tables  will  be  per¬ 
mitted  for  each  wall  provided  the  varia¬ 
tion  is  compensated  for  by  a  combined 
dry  tensile  strength  test  value  in  ex¬ 
cess  of  the  minimum  requirement  ob¬ 
tained  from  the  tables  In  the  ratio  of  5 
units  of  tearing  strength  for  each  unit 
of  dry  tensile  strength  below  the  mini¬ 
mum  requiremait. 

§  78^39—3  Construction  and  capacity. 

(a)  Bags  must  be  at  least  3  thicknesses 
of  paper;  this  must  be  heavy  duty  ship¬ 
ping  sstck  kraft  paper  conforming  to 
the  requirements  of  §  78.239-2  para¬ 
graphs  (a)  and  (b) ,  or  equivalent,  with 
a  minimum  total  basis  weight  of  130 
pounds  of  paper  (500  sheets,  24"  x  36"). 
Outer  sheet  must  be  of  water-resistant 
stock  and  at  least  50  pounds  basis  weight, 
inner  sheets  not  less  than  40  pounds 
basis  weight.  Bags  to  be  of  sewn  and 
taped,  cemented,  taped,  satchel  bottom 
or  other  construction  of  equal  efficiency 
to  form  a  sift-proof  and  reasonably  air¬ 
tight  container.  Authorized  for  not  oyer 
50  pounds  net  weight,  except  that  bags 
having  a  minimum  total  basis  weight  of 
160  pounds  of  paper  (500  sheets,  24"  x 
36")  with  outer  sheet  of  water-resistant 
stock  and  at  least  60  poimds  basis  weight 
inner  sheets  not  less  than  50  pounds 
basis  weight,  are  authorized  for  not  to 
exceed  100  pounds  net  weight  of  con¬ 
tents. 

(b)  Moistureproof  barrier  sheets  of 
paper,  if  used,  must  meet  the  require¬ 
ments  of  §  78.239-2  (b)  and  shall  be  con¬ 
sidered  as  one  thickness  of  paper  and 
shall  be  counted  as  50  pounds  basis 
weight  (500  sheets,  24"  x  36"). 

§  78.239-4  Adhesive. 

(a)  Moisture  resistant  adhesive  must 
be  used  on  all  seams,  Joints,  and  bottom 
patch,  if  any. 

§  78.239—5  Qosore. 

(a)  For  an  bags:  Any  closure  for  the 
top  which  is  equal  in  efficiency  to  that  of 
the  bottom,  is  authorized. 


§  78.239—6  Tests  for  riiipment. 

(a)  Bags  as  prepared  for  shipment 
must  be  able  to  withstand  four  4-foot 
drops,  one  on  each  end  and  one  each  on 
oiH>06lte  sides,  without  sifting  or  rupture. 

§  78.239—7  Marking. 

(a)  On  each  bag  with  letters  and  fig¬ 
ures  at  least  ^  inch  high  In  rectangle  as 
follows: 


(1)  This  mark  shaU  be  understood  to 
certify  bag  complies  with  aU  specification 
requirements. 

(2)  Name  and  address  of  maker  lo¬ 
cated  Just  above  or  below  the  mark  speci¬ 
fied  in  paragraph  (a)  of  this  section; 
symbol  (letters)  authorized  if  registered 
with  the  Bureau  of  Explosives. 

§  78.240  Specification  45B;  bags,  doth 
and  paper,  lined. 

§  78.240—1  Compliance. 

(a)  Required  in  all  details. 

§  78.240—2  Capacity. 

(a)  Not  over  100  pounds  net. 

§  78.240—3  Assembly. 

(a)  Bags  shall  consist  of  cloth  and 
paper  parts  all  cemented  together  with 
curing  rubber  latex  or  asphalt,  thus  mak¬ 
ing  a  waterproofed  bag  as  follows: 

(1)  Inside  lining  sheet.  " 

(2)  Cloth  sheet. 

(3)  Intermediate  sheet. 

(4)  Outside  paper  sheet. 

§  78.240—4  Inside  lining  sheet  and  in¬ 
termediate  sheet. 

(a)  Inside  lining  sheet  and  intermedi¬ 
ate  sheet  must  be  regenerated  cellulose 
film  at  least  0.0012  inch  thick  or  poly¬ 
vinyl  alcohol  film  at  least  0.001  inch 
thick  or  other  material  of  equal  thickness 
and  equivalent  efficiency. 

§  78.240—5  Qoth  sheet. 

(a)  Cloth  sheet  must  be  burlap  at  least 
8-ounce,  40-inch  Calcutta  A  or  B  mill 
grade  or  Osnaburg  cotton  cloth  at  least 
8^  ounces  per  square  yard. 

§  78.240-6  Paper. 

(a)  Paper  must  be  shipping  sack 
Kraft,  creped,  at  least  45  pounds  per 
ream  (500  sheets  24"  x  36")  before  cry¬ 
ing. 

§  78.240—7  Latex  and  asphalt. 

(a)  Latex  and  asphalt  must  be  in 
sufficient  quantity  to  form  a  secure  bond 
between  the  parts  of  the  bags. 

§  78.240—8  Seams.' 

(a)  Seams  must  be  dust-tight  and 
made  by  eventing  or  by  sewing  and 
taping  with  impregnated  cloth  tape  to 
give  seam  strength  at  least  equal  to  that 
of  bag  material  and  prevent  sifting. 

§  78.240-9  Test. 

(a)  •  The  finished  container,  filled  and 
closed  as  for  shipment,  must  be  capable 
of  withstanding  2  drop  tests  of  6'feet  on 
the  butt  and  2  drop  tests  of  6  feet  (m 
the  side  without  sifting  or  rupture  of 
burlap  or  liner. 


§  78.240—10  Mariung. 

(a)  Marking  on  each  container  by 
marks  at  least  1  inch  high  as  follows: 

(1)  ICC-45B;  this  mark  shall  be  un¬ 
derstood  to  certify  that  the  container 
complies  with  all  specification  require¬ 
ments. 

(2)  Name  and  address  of  msdEer;  lo¬ 
cated  above  or  below  the  mark  specified 
in  subparagraph  (1)  of  this  paragraph; 
symbol  (letters)  authorized  if  registered 
with  the  Bureau  of  Explosives. 

§  78.240—11  Oosing  for  shipment. 

(a)  By  sewing  and  taping  with  im¬ 
pregnated  cloth  tape  to  give  seam 
strength  at  least  equal  to  that  of  bag 
material  and  prevent  sifting. 

Subpart  H — Specifications  for  Portable 
Tanks 

§  78.245  Specification  51 ;  steel  portable 
tanks. 

§  78.245-1  Requirements  for  design 
and  construction. 

(a)  Tanks  shall  be  of  seamless  or 
welded  steel  construction  or  combination 
of  both  and  shall  have  in  excess  of  1,000 
pounds  water  capsMsity.  Fusion  welded 
tanks  shall  be  stress-relieved  and  radio¬ 
graphed  to  provide  the  highest  joint 
efficiency  provided  by  the  Code.  Tanks 
shall  be  designed  and  constructed  in  ac¬ 
cordance  with  and  fulfill  the  require¬ 
ments  of  (1)  the  1950  edition,  (2)  1952 
edition,  (3)  1956  edition,  (4)  1959  edi¬ 
tion,  or  (5)  1962  edition  of  Section  vm 
of  the  American  Society  of  Mechanical 
Engineers  Boiler  and  Pressure  Vessel 
Code;  no  revisions  except  to  include 
ASME  Case  Interpretations  Nos.  1204-9, 
1297-3,  and  1298-2  and  all  addendas 
through  the  1962  addenda  issued  July  16, 
1962  (any  or  all  of  which  hereinafter 
is  referred  to  as  “the  Code”) .  When  the 
above  referenced  ASME  Case  interpreta¬ 
tions  are  used  for  the  construction  of 
tanks,  the  following  additional  require¬ 
ments  shall  be  met: 

(1)  Welding  procedure  and  welder 
performance  tests  shall  be  made  in  ac¬ 
cordance  with  the  1962  edition  of  Section 
IX  of  the  ASME  Boiler  and  Pressure  Ves¬ 
sel  Code.  In  addition  to  the  essential 
variables  enumerated  in  Section  IX  of 
this  Code,  the  following  shall  also  be  con¬ 
sidered  essential  variables:  number  of 
passes,  thickness  of  plate,  heat  input  per 
pass,  and  manufacturer  of  rod  or  flux. 
The  number  of  passes,  thickness  of  plate 
and  heat  input  per  pass  shall  not  vary 
more  than  25  percent  from  the  procedure 
qualification. 

(2)  Impact  tests  shall  be  made  on  a 
lot  basis.  A  lot  shall  be  defined  as  100 
tons  or  less  of  the  same  heat,  and  having 
a  thickness  variation  no  greater  than 
plus  or  minus  25  percent.  The  mini¬ 
mum  impact  required  for  full  size  speci¬ 
mens  shall  be  20  ft.-lbs.  (or  10  ft.-lbs. 
for  half  sized  specimens)  at  0®  F  Charpy 
V-notch  in  both  the  longitudinal  and 
transverse  direction.  If  the  lot  test  does 
not  pass  this  requirement,  individual 
plates  may  be  accepted  if  they  individ¬ 
ually  meet  this  impact  test  requirement. 

(3)  Welding  procedure  and  welder 
qualification  tests  shall  be  made  each 
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year  with  one  copy  of  the  reports  sub¬ 
mitted  to  the  Bureau  of  Explosives. 

(b)  Except  as  noted  below,  all  open¬ 
ings  in  the  tank  shall  be  grouped  in  one 
location,  either  at  the  top  of  the  tank  or 
at  one  end  of  the  tank. 

ExceptioTu:  (1)  The  openings  for  liquid 
level  gauging  devices,  or  for  safety  devices, 
may  be  instaUed  separately  at  the  other  lo¬ 
cation  or  in  the  side  of  the  shell;  (2)  one 
plugged  opening  of  2-inch  National  Pipe 
Thread  or  less  provided  for  maintenance 
purposes  may  be  located  elsewhere;  (3)  an 
opening  of  8-inch  National  Pipe  Size  or  less 
may  be  provided  at  another  location,  when 
necessary,  to  facilitate  InstaUation  of  con¬ 
densing  colls. 

(c)  On  and  after  August  31.  1953. 
every  uninsulated  portable  tank  shall, 
unless  it  be  covered  with  a  jacket  made 
of  aluminum,  stainless  steel,  or  other 
l^ht  nontamiehing  metal,  be  painted 
all  over  a  white,  aluminum,  or  similar  re¬ 
flecting  color. 

§  78.245—2  MateriaL 

(a)  All  material  used  for  the  con¬ 
struction  of  the  tank  and  appurtenances 
shall  be  suitable  for  use  with  the  com¬ 
modity  to  be  tranq;)orted  therein. 

(b)  A  material  of  thickness  less  than 

inch  shall  not  be  used  for  the  shells 

and  heads. 

§  78.245—3  Design  pressure. 

(a)  The  design  pressure  of  a  tank 
authorized  under  this  specification  shall 
be  not  less  than  the  vapor  pressure  of 
the  commodity  contained  therein  at 
115*  F.,  or  as  prescribed  for  a  particular 
commodity  by  Part  73  of  this  chapter, 
except  that  in  no  case  shall  the  design 
pressure  of  any  container  be  less  than 
100  psig  nor  more  than  500  psig.  When 
corrosion  factor  is  prescribed  by  these 
regulations,  the  wall  thickness  of  the 
tank  calculated  in  accordance  with  tiie 
'•Code”  (see  §  78.245-1  (a) )  shall  be  in¬ 
creased  by  20  percent  or  0.10  inch, 
whichever  is  less. 

Note  1:  The  term  "design  pressxire"  as 
used  In  this  specification  Is  Identical  to  the 
term  "maximum  allowable  working  pressure" 
as  used  In  the  "Code"  (see  I  78JS45-1  (a)). 

§  78.245-4  Tank  mountings. 

(a)  Tanks  shall  be  designed  and  fabri¬ 
cated  with  mountings  to  provide  a  secure 
base  in  transit.  “Skids”  or  similar  de¬ 
vices  shall  be  deemed  to  comply  with 
this  requirement. 

(b)  All  tank  mountings  such  as  skids, 
fastenings,  brackets,  cradles,  lifting 
lugs,  etc.,  intended  to  carry  loadings 
shall  be  permanently  secured  to  tanks 
in  accordance  with  the  requirements  of 
the  Code  under  which  the  tanks  were 
fabricated  and  shall  be  designed  to 
withstand  static  loadings  in  any  direc¬ 
tion  equal  to  twice  the  weight  of  the 
tank  and  attachments  when  filled  witii 
toe  lading  using  a  safety  factor  of  not 
1^  than  four,  based  on  the  ultimate 
strength  of  the  material  to  be  used.  The 
specific  gravity  used  in  determining  the 
static  loadings  shall  be  shown  on  the 
marking  required  by  §  78.245-6 (a)  and 
on  the  report  required  by  S  78.245-7 (a). 

(c)  Lifting  lugs  or  hold-down  lugs 
may  be  added  to  either  the  tank  or  tank 
mountings.  If  lifting  lugs  and  hold- 
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down  lugs  are  added  directly  to  the  tank, 
they  shall  be  secured  to  doubling  plates 
welded  to  the  tank  and  located  at  points 
of  support,  except  that  lifting  lugs  or 
hold-down  lugs  with  integral  bases  serv¬ 
ing  as  doubling  plates  may  be  welded 
directly  to  the  tank.  Each  lifting  lug 
and  hold-down  lug  shall  be  designed 
to  withstand  static  loadings  in  any  direc¬ 
tion  equal  to  twice  the  weight  of  the  tank 
and  attachments  when  filled  with  the 
lading  using  a  safety  factor  of  not  less 
than  four,  based  on  the  ultimate 
strength  of  the  material  to  be  used. 

(d)  All  tank  mountings  shall  be  de¬ 
signed  so  as  to  prevent  the  concentra¬ 
tion  of  excessive  loads  on  the  tank  shell. 

§  78.245—5  Protection  of  valves  and  ac¬ 
cessories. 

(a)  All  valves,  fittings,  accessories, 
safety  devices,  gaging  devices,  and  the 
like  shall  be  adequately  protected  against 
mechanical  damage. 

(b)  The  protective  device  or  housing 
shall  comply  with  the  requirements 
under  which  the  tanks  are  fabricated 
with  respect  to  design  and  construction, 
and  shall  be  designed  to  withstand 
static  loadings  in  any  direction  equal 
to  twice  the  weight  of  the  tank  and  at¬ 
tachments  when  filled  with  the  lading 
using  a  safety  factor  of  not  less  than 
four,  based  on  the  ultimate  strength  of 
the  material  to  be  used. 

(c)  Requirements  concerning  types  of 
valves,  retesting,  and  qualification  of 
portable  tanks  contained  in  §§  73.32  and 
73.315  of  this  chapter  must  be  observed. 

§  78.245—6  Name  plate. 

(a)  In  addition  to  the  markings  re¬ 
quired  by  the  Code  (see  S  78.245-1  (a)) 
imder  which  tanks  were  constructed, 
they  shall  have  permanently  aflOxed,  on 
one  of  the  heads  of  the  tank,  a  metal 
plate.  This  plate  shall  be  permanently 
afflxed  by  means  of  soldering,  bnu^g, 
or  welding  stround  its  complete  perime¬ 
ter.  Neither  the  plate  itself  nor  the 
means  of  attachment  to  the  tank  shall 
be  subject  to  destructive  attack  by  the 
contents  of  tank.  Upon  such  plate  shall 
be  plainly  marked  by  stamping,  em¬ 
bossing,  or  other  means  of  forming  let¬ 
ters  into  or  onto  the  metal  of  the  plate 
itself  the  following  information  in 
characters  at  least  %  Inch  high: 

Msmufacturer's  name _ _ 

Serial  No. -  Owner's  serial  No. _ _ 

I.C.C.  Specification  No. _ 

Water  capacity  (poiinds)  _ 

Tare  weight  (pounds)  _ 

Design  pressttre  (psig) _ 

Design  specific  gravity _ 

Orlg;lnal  test  date _ 

Tank  retested  at _ (psig)  on _ 

(b)  All  tank  outlets  and  Inlets,  except 
safety  relief  valves,  shall  be  marked  to 
designate  whether  they  communicate 
with  vapor  or  liquid  when  the  tank  is 
filled  to  the  maximum  permitted  filling 
density. 

§  78.245—7  Report. 

(a)  A  copy  of  the  manufacturer’s 
data  report  required  by  the  Code  (see 
S  78.245-1  (a) )  under  which  the  tank  is 
fabricated  shall  be  furnished  for  each 
new  tank  to  the  owner  and  the  Bureau 
of  Explosives.  In  addition,  the  manu¬ 


facturer  or  owner  shall  register  each 
tank  with  the  Bureau  of  Explosives  in 
the  following  form: 

Place  _ _ _ 

Date _ _ 

Portable  tank: 

Manufactured  for _  Ck>mpany 

Location  _ 

Manufactured  by _ Company 

Location  _ _ _ 

Consigned  to _ Company 

Location  _ 

Size _ feet  outside  diameter  by _ long 

Marks  on  tank  as  prescribed  by  §  78.246-6 
of  this  specification  are  as  foUows: 

Manufacturer’s  name _ 

Serial  No. _  Owner's  serial  No. _ 

I.C.C.  si>eclficatlon _  Code  symbol  _ _ 

Date  of  manufacture _ 

Water  capacity  (pounds) _ _ _ _ 

Tare  weight  (potmds) _ _ _ ... 

Design  pressure  (psig) _ _ _ 

Design  specific  gravity _ _ _ _ 

It  Is  hereby  certified  that  this  tank  is  in 
complete  compliance  with  the  requirements 
of  ICC  Specification  No.  61. 

(Signed) - 

(Manufacturer  or  owner) 

§78.246  Specification  52  r  aluminum  or 
magnesium  portable  tanks. 

§  78.246—1  Compliance. 

(a)  Required  in  all  details. 

§  78.246—2  Composition  and  capacity. 

(a)  Tanks  shall  be  constructed  of  alu¬ 
minum  base  alloy  at  least  96  percent 
pure,  or  other  aluminum  base  alloys  of 
equivalent  strength  and  physical  prop¬ 
erties,  or  ZE-lOA  magnesium  alloy  suit¬ 
able  for  use  with  the  commodity  to  be 
transported  therein  and  having  a  capac¬ 
ity  not  over  500  gallons. 

§  78.246—3  Constmctiim. 

(a)  Tanks  shall  be  of  all  welded  fabri¬ 
cation.  Welding  shall  be  performed  in 
a  workmanlike  manner  using  suitable 
welding  materials.  Tanks  shall  be 
formed  of  material  at  least  0.250  inch 
thick;  material  shall  comply  with  the 
requirements  of  S  78.246-2.  Cubical  con¬ 
tainers  shall  have  comers  reinforced 
with  suitable  pads  or  legs  efficiently 
welded  thereto. 

§  78.246—4  Openings  and  closures. 

(a)  Tanks  shall  have  one  fill  opening 
with  properly  gasketed  positive  tsrpe 
closure  and  may  have  one  threaded 
fiange  opening  not  over  2.3  inches  in 
diameter  which  must  be  provided  with 
secure  gasketed  closure  plug  or  a  2-inch 
opening  which  shall  be  closed  with  a 
gasketed  quick-locking  cap.  Bottom  dis¬ 
charge  opening  not  over  3  inches  in  di¬ 
ameter  authorized. 

§  78.246—5  Tank  mountings. 

(a)  Tanks  shall  be  designed  and  fabri¬ 
cated  with  mountings  to  provide  a  secure 
base  in  transit.  “Skids”  or  similar  de¬ 
vices  shall  be  deemed  to  comply  with  this 
requirement. 

(b)  All  tank  mountings  such  as  skids, 
fastenings,  brackets,  cradles,  lifting  lugs, 
etc.,  intended  to  carry  loadings  shall  be 
permanently  secured  to  tanks  in  accord¬ 
ance  with  the  requirements  under  which 
the  tanks  are  fabricated  and  shall  be 
designed  with  a  factor  of  safety  of  four, 
and  built  to  withstand  loadings  in  any 
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direction  equal  to  two  times  the  weight 
of  the  tanks  and  attachments  when  filled 
with  water. 

g  78.246-6  Testa. 

(a)  Each  tank  shall  be  tested  by  in¬ 
troduction  of  at  least  2  pounds  sustained 
air  pressure  during  which  time  all 
welded  areas  shall  be  examined  for  leak¬ 
age  by  coating  entire  welded  seam  area 
with  soap  suds.  Areas  that  show  leakage 
in  this  test  may  be  repaired  by  welding 
and  must  be  retested  to  determine 
efllciency. 

g  78.246-7  Marking. 

(a)  Marking  on  each  container  in  an 
unobstructed  area,  by  embossing  or  die- 
stunping  on  the  container,  or  on  a  metal 
plate  securely  attached  by  welding,  in 
letters  and  figures  at  least  %  inch  in 
height,  as  follows: 

(1)  ICC-52  •  •  •  (stars  to  be  re¬ 
placed  by  rated  gallonage  capacity). 
These  marks  shall  be  imderstood  to  cer¬ 
tify  that  the  container  complies  with  all 
specification  requirements. 

(2)  Name  or  s3mibol  (letters)  of  maker 
or  user  assuming  responsibility  for  com¬ 
pliance  with  specification  requirements. 
Sjonbol  letters  miist  be  registered  with 
the  Bureau  of  Explosives. 

g  78.250  Specification  55 ;  metal-en* 
cased,  lead  or  uranium  metal* 
shielded,  radioactive  materials  con* 
tainer. 

g  78.250—1  Compliance. 

(a)  Required  in  all  details. 

g  78.250—2  Requirements  for  design 
and  construction. 

(a)  Lead  or  uranium  metal  shield  to 
be  encased  in  mild  steel  or  equally  fire 
resistant  metal  of  minimum  wall  thick¬ 
ness  as  follows: 

(1)  One-eighth  inch  (%")  thidc  for 
not  more  than  6  inches  of  lead  or  ura¬ 
nium  metal  (see  Note  1). 

(2)  One-fourth  inch  (^")  thick  for 
more  than  6  inches  of  lead  or  uranium 
metal  (see  Note  1 ) . 

Nor  1 :  Thickness  of  lead  to  be  measured 
from  outer  edge  of  source  cavity  to  nearest 
point  on  outer  container  wall. 

(b)  Lead  or  uranium  metal  shield  to 
be  completely  encased  so  that  molten 
lead  or  uranium  metal  will  not  fiow  away 
or  lose  its  shielding  efficiency  if  involved 
in  a  fire.  The  shield  must  be  supported 
in  the  outer  container  in  such  manner 
that  it  cannot  change  position  under  any 
ordinary  conditions.  Parts  of  the  shield 
must  be  so  designed  that  radiation  can¬ 
not  be  “beamed”  at  point  where  sections 
join  (offset  design  required). 

(c)  Containers  weighing  more  than 
500  poimds  must  be  fitted  with  skids  or 
otherwise  designed  so  that  excessive 
weight  will  be  prevented  on  small  areas 
of  car  or  truck  fioors. 

(d)  Containers  weighing  more  than 
500  poimds  must  be  provided  with  hooks, 
handles,  skids,  or  other  devices  to  facili¬ 
tate  handling. 

(e)  Containers  must  be  of  such  size 
and  design  as  are  necessary  to  reduce 
the  radiation  from  the  container  to 
within  the  limits  prescribed  in  8  73.393 
of  this  chapter. 


(f)  Containers. constructed  with  tub¬ 
ing  for  drainage  purpose  must  have  the 
opening  exterior  to  the  shipping  con¬ 
tainer  plugged  or  capped.  Drain  lines 
must  be  plugged  or  csq)ped  with  a  ma¬ 
terial  which  will  have  a  melt-point  at  or 
below  that  of  lead,  for  example,  lead, 
hard  rubber  or  plastic. 

g  78.250—3  Wading  and  brazing. 

(a)  When  used  to  join  parts  of  the 
container  must  be  performed  in  a  work¬ 
manlike  manner  and  shall  provide  a 
joint  efficiency  of  not  less  than  85  per¬ 
cent.  The  melting  point  of  brazing  ma¬ 
terial  must  be  in  excess  of  1,000*  F. 

§  78.250—4  Closures. 

(a)  Closure  must  be  by  positive 
fastening  device  capabl-^  of  withstanding 
severe  impacts  without  failure. 

(b)  Lead  or  uranium  metal  shielding 
forming  part  of  closing  device  must  be 
completely  encased  in  mild  steel  or 
equally  fire-resistant  metal. 

(c)  Closure  must  be  of  off-set  design 
where  inserted  into  other  parts  of  the 
container. 

(d)  A  means  must  be  provided  on  the 
closure  to  accommodate  a  seal  of  a  type 
that  must  be  destroyed  if  container  is 
opened  for  any  purpose. 

g  78.250—5  Marking. 

(a)  Marking  on  each  container  in  an 
imobstructed  area,  by  embossing  or  die¬ 
stamping  on  the  container,  or  on  a  metal 
plate  attached  to  the  container  by  weld¬ 
ing  or  brazing,  in  letters  and  figures  at 
least  V4”  in  height,  as  follows: 

(1)  ICC-55***  (stars  to  be  replaced 
by  the  tare  weight  of  the  container  (for 
example:  ICC-55  850)).  These  marks 
shall  be  understood  to  certify  that  the 
container  complies  with  all  specification 
requirements. 

(2)  The  words  “RADIOACTIVE 
MATERIAL." 

(3)  Name  or  symbol  (letters)  of 
maker  or  user  a.ssumlng  responsibility 
for  compliance  with  specification  re¬ 
quirements;  this  must  be  recorded  with 
the  Bureau  of  Explosives. 

g  78.255  Specificatitm  60;  steel  portable 
tanks. 

g  78.255—1  General  requirements. 

(a)  Tanks  shall  be  constructed  in  ac¬ 
cordance  with  all  requirements  of  section 
vm  of  the  Code  for  Unfired  Pressure 
Vessels  of  the  American  Society  of  Me¬ 
chanical  Engineers.  1946,  Edition,  for 
n-201  fusion-welded  unfired  pressure 
vessels. 

(b)  Tanks  shall  be  of  fusion- welded 
construction,  cylindrical  in  shape,  with 
seamless  heads  concave  to  the  pressure. 
Tank  shells  may  be  of  seamless  con¬ 
struction. 

(c)  Tanks,  including  all  permanent 
attachments,  must  be  stress  relieved  as  a 
unit. 

(d)  Requirements  concerning  tsrpes  of 
valves,  retesting,  and  qualification  of 
portable  tanks  contained  in  §8  73.32  and 
73.315  of  this  chapter  must  be  observed. 

g  78.255-2  Material. 

(a)  Material  used  in  the  tanks  shall 
be  steel  of  good  weldable  quality  in  con¬ 


formity  with  requirements  of  paragraph 
U-71  of  the  AJSM.E.  Code.  1946  Edition. 

(b)  The  minimum  thickness  of  metal, 
exclusive  of  lining  material,  for  shell  and 
heads  of  tanks  shall  be  as  follows: 

Minimum 

thickneat 

Tank  capacity:  (inch) 

Not  more  than  1,200  gallons _  ^ 

Over  1,200  to  1,800  gallons _ 

Over  1,800  gallons _  ^ 

g  78.255—3  Expansion  domes. 

(a)  Expansion  domes,  if  applied,  must 
have  a  minimum  capacity  of  one  percent 
of  the  combined  capacity  of  the  tank 
and  dome. 

g  78.255—4  Qosures  for  manholes  and 
domes. 

(a)  The  manhole  cover  shall  be  de¬ 
signed  to  provide  a  secure  closure  of 
the  manhole.  All  covers,  not  hinged  to 
the  tanks,  shall  be  attached  to  the  out* 
side  of  the  dome  by  at  least  Vs  inch  chain 
or  its  equivalent.  Closures  shall  be  made 
tight  against  leakage  of  vapor  and  liquid 
by  use  of  gaskets  of  suitable  material. 

g  78.255—5  Bottom  discharge  outlets. 

(a)  Bottom  discharge  outlets  pro¬ 
hibited,  except  on  tanks  used  for  ship¬ 
ments  of  sludge  acid  and  alkaline 
corrosive  liquids. 

(b)  If  installed,  bottom  outlets  or  bot¬ 
tom  wGishout  chambers  shall  be  of  metal 
not  subject  to  rapid  deterioration  by  the 
lading,  and  each  shall  be  provided  with 
a  valve  or  plug  at  its  upper  end  and  liq¬ 
uid-tight  closure  at  its  lower  end.  Every 
such  valve  or  plug  shall  be  designed  to 
insure  against  unseating  due  to  stresses 
or  shocks  incident  to  transportation. 
Bottom  outlets  shall  be  adequately  pro¬ 
tected  against  handling  damage  and  out¬ 
let  equipment  must  not  extend  to  within 
less  than  one  inch  of  the  bottom  bearing 
surface  of  the  skids  or  tank  mounting. 

§  78.255—6  Loading  and  unloading  ac* 
ceasories. 

(a)  When  installed,  gauging,  loading 
and  air  inlet  devices,  including  their 
valves,  shall  be  provided  with  adequate 
means  for  their  secure  closure;  and 
means  shall  also  be  provided  for  the 
closing  of  pipe  connections  of  valves. 

(b)  Interior  heater  coils,  if  installed, 
must  be  of  extra  heavy  pipe  and  so  con¬ 
structed  that  breaking  off  of  exterior 
connections  will  not  cause  leakage  of 
tanks. 

§  78.255—7  Protection  of  valves  and  ac¬ 
cessories. 

(a)  All  valves,  fittings,  accessories, 
safety  devices,  gauging  devices,  and  the 
like  shall  be  adequately  protected  against 
mechanical  damage  by  a  housing  closed 
with  a  cover  plate. 

(b)  Protective  housing  shall  comply 
with  the  requirements  under  which  the 
tanks  are  fabricated  with  respect  to  de¬ 
sign  and  construction,  and  shall  be  de¬ 
signed  with  a  minimum  factor  of  safety 
of  four  to  withstand  loadings  in  any  di¬ 
rection  equal  to  two  times  the  weight  of 
the  tank  and  Attachments  when  filled 
with  water. 
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§  78.255-8  Safety  device*. 

(a)  Safety  devices  are  to  be  as  re* 
quired.  subject  to  approval  of  the  Bureau 
of  Explosives,  by  shipping  regulations. 

§  78.255-9  Compartments. 

(a)  When  the  interior  of  the  tank  is 
divided  into  compartments,  each  com¬ 
partment  shall  be  designed,  constructed 
and  tested  as  a  separate  tank.  Thickness 
of  shell  and  compartment  heads  shsdl  be 
determined  on  the  basis  of  total  tank 
capacity. 


§  78.255—10  Lining. 

(a)  If  a  lining  is  required,  the  material 
used  for  lining  the  tank  shall  be  homo¬ 
geneous,  nonporous,  imperforate  when 
applied,  not  less  elastic  than  the  metal 
of  the  tank  proper.  It  shall  be  of  sub¬ 
stantially  uniform  thickness,  not  less 
than  1^2  inch  thick  if  metallic,  and  not 
less  than  Me  inch  thick  if  nonmetallic, 
and  shall  be  directly  bonded  or  attached 
by  other  equally  satisfactory  means. 
Rubber  lining  shall  be  not  less  than  Me 
inch  thick.  Joints  and  seams  in  the 
lining  shall  be  made  by  fusing  the  mate¬ 
rial  together  or  by  other  equally  satis¬ 
factory  means.  The  interior  of  the  tank 
shall  be  free  from  scale,  oxidation,  mois¬ 
ture  and  all  foreign  matter  during  the 
lining  operation. 

§  78.255—11  Tank  mountings. 


shall  be  gauged  at  the  top  of  the  tank. 
Safety  devices  and/or  vents  shall  be 
plugged  during  this  test. 

§  78.255—13  Repair  of  tanks. 

(a)  Tanks  failing  to  meet  the  test  may 
be  repaired  and  retested,  provided  that 
repairs  are  made  in  complete  compliance 
with  the  requirements  of  this  specifica¬ 
tion. 

§  78.255-14  Marking. 

(a)  In  addition  to  marking  required  by 
the  American  Society  of  Mechanical  En¬ 
gineers  Code,  every  tank  shall  bear  per¬ 
manent  marks  at  least  %  inch  high 
stamped  into  the  metal  near  the  center 
of  one  of  the  tank  heads  or  stamped  into 
a  plate  permanently  attached  to  the  tank 
by  means  of  brazing  or  welding  or  other 
suitable  means  as  follows: 

Manufacturer’s  name _ Serial  No. _ 

ICO  specification _ 

Nominal  capacity _ (gallons) 

Tare  weight _  (poxmds) 

Date  of  manufacture _ 

§  78.255—15  Report. 

(a)  A  copy  of  the  manufacturer’s  data 
report  required  by  thev  "Code"  (see 
§  78.255-1  (a))  under  which  the  tank  is 
fabricated  shall  be  furnished  for  each 
new  tank  to  the  owner  and  the  Bureau 
of  Explosives.  In  addition,  the  manufac¬ 
turer  or  owner  shall  register  each  tank 
with  the  Bureau  of  Explosives  in  the 
following  form; 

Place  _ 

Date _ 

Portable  tank 

Manufactured  for _ Company 

Location _ 

Maniifactured  by _ Company 

Location _ - _ _ _ 

Consigned  to _ Compemy 

Location  _ 

Size _ feet  outside  diameter  by _ 

long. 

Marks  on  tank  as  prescribed  by  I  78.255-14  of 
this  specification  are  as  follows: 

Manufacturer’s  name _ 

Serial  number _ 

Owner’s  serial  number _ _ _ _ 

ICC  specification _ 

ASMS  Code  Symbol  (par  U-201)  _ 

Date  of  manxifacture _ 

Nominal  capacity _ Gallons 

It  is  hereby  certified  that  this  tank  is  in 
complete  compliance  with  the  requirements 
of  ICC  Specification  No.  60. 

(Signed) - 

Manufactiurer  or  owner 

Subpart  I — [Reserved! 

Subpart  J — Specifications  for  Contain¬ 
ers  for  Motor  Vehicle  Transporta¬ 
tion 

§  78.315  Specification  MC  200;  con¬ 
tainers  for  li(^d  nitroglycerin,  de¬ 
sensitized  liquid  nitroglycerin  or  di¬ 
ethylene  glycol  dinitrate. 

§  78.315-1  Motor  vehicle  body. 

(a)  Every  motor  vehicle  used  for  the 
transportation  of  liquid  nitroglycerin, 
desensitized  liquid  nitroglycerin  or  di¬ 
ethylene  glycol  dinitrate,  other  than 
desensitized  liquid  explosives,  as  defined 
in  §  73.53(e)  of  this  chapter,  shall  have 
a  body  constructed  as  set  forth  below, 
which  body  shall  have  component  parts 
as  specified  hereinafter. 


(a)  Tanks  shall  be  designed  and  fabri¬ 
cated  with  mountings  to  provide  a  secure 
base' in  transit.  "Skids"  or  similar  de¬ 
vices  shall  be  deemed  to  comply  with  this 
requirement. 

(b)  All  tank  mountings  such  as  skids, 
fastenings,  brackets,  cradles,  lifting  lugs, 
etc.,  intended  to  carry  loadings  shall  be 
permanently  secured  to  tanks  in  accord¬ 
ance  with  the  requirements  imder  which 
the  tanks  are  fabricated,  and  shall  be 
designed  with  a  factor  of  safety  of  four, 
and  built  to  withstand  loadings  in  any 
direction  equal  to  two  times  the  weight 
of  the  tanks  and  attachments  when  filled 
to  the  maximum  permissible  loaded 
weight. 

(c)  Lifting  lugs  or  side  hold-down  lugs 
shall  be  provided  on  the  tank  mountings 
in  a  manner  suitable  for  attaching  lifting 
gear  and  hold-down  devices.  Lifting 
lugs  and  hold-down  lugs  welded  directly 
to  the  tank  shall  be  of  the  pad-eye  type. 
Doubling  plates  welded  to  the  tank  and 
located  at  the  points  of  support  shall  be 
deemed  to  comply  with  this  requirement. 

(d)  All  tank  mountings  shall  be  so  de¬ 
signed  as  to  prevent  the  concentration  of 
excessive  loads  on  the  tank  shell. 

§  78.253-12  Pressure  lest. 

(a)  Each  completed  portable  tank 
prior  to  application  of  lining  shall  be 
tested  before  being  put  into  transporta¬ 
tion  service  by  completely  filling  the  tank 
with  water  or  other  liquid  having  a  simi¬ 
lar  viscosity,  the  temperature  of  which 
shall  not  exceed  100®  P.  during  the  test, 
and  appl3dng  a  pressure  of  60  pounds  per 
square  inch  gauge.  The  tank  shall  be 
capable  of  holding  the  prescribed  pres¬ 
sure  for  at  least  10  minutes  without  leak¬ 
age,  evidence  of  impending  failure,  or 
failure.  All  closures  shall  be  in  place 
while  the  test  is  made  and  the  pressure 


§  78.315-2  Body  proper. 

(a)  The  motor-vehicle  body  proper 
shall  have  *a  hinged  cover.  Both  the 
body  and  the  cover  shcdl  be  well  and 
strongly  built  of  wood  or  other  non¬ 
sparking  material  of  equal  strength, 
thoroughly  waterproofed,  having  no 
end  or  side  openings,  and  lined  with 
copper  or  o^er  nonsparking  sheet 
meted  having  all  seams  made  tight 
against  leakage  of  nitroglycerin,  desen¬ 
sitized  liquid  nitroglycerin  or  diethylene 
glycol  dinitrate  by  welding,  brazing,  or 
soldering.  No  metal  of  such  character 
as  to  be  capable  of  producing  a  spark 
when  struck  may  be  exposed  on  the  in¬ 
side  or  the  top  of  the  body,  nor  on  the 
nether  side  or  any  edge  of  the  cover, 
the  top  of  which  shall  be  covered  with 
metal.  The  body  shall  be  of  such  di¬ 
mensions  that  it  will  contain  only  a  sin¬ 
gle  tier  of  individual  containers  and  of 
such  approximate  height  that  the  felt 
pads  will  securely  constrain  all  inside 
containers  from  vertical  motion  with  re¬ 
spect  to  the  body,  and  shall  be  securely 
and  firmly  attached  to  the  chassis  of  the 
motor  vehicle.  The  total  load  shall  not 
exceed  nine  himdred  (900)  quarts  liquid 
measure  of  liquid  nitroglycerin,  desen¬ 
sitized  liquid  nitroglycerin  or  diethylene 
glycol  dinitrate. 

§  78.315—3  Cellular  construction. 

(a)  In  the  motor-vehicle  body  specified 
in  §  78.315-2  shall  be  inserted  suitable 
wooden  or  other  nonmetallic,  nonspark¬ 
ing  cellular  construction,  the  dimensions 
of  each  cell  of  which  shall  be  such  that 
the  rubber  "boot"  or  secondary  container 
for  the  primary  container  of  the  nitro¬ 
glycerin,  desensitized  liquid  nitroglycerin 
or  diethylene  glycol  dinitrate,  both  of 
which  are  specified  hereinafter,  shall 
snugly  fit.  The  cellular  construction 
shall  extend  from  near  the  top  to  near 
the  bottom  of  the  full  height  of  each 
"boot"  to  be  fitted  the^^^in,  and  shall  rest 
upon  and  be  covered  by  at  least  one-half 
(M)  inch  of  felt  padding  or  other 
material  affording  equivalent  shock¬ 
absorbing  protection.  The  cellular  con¬ 
struction  shall  be  of  such  strength  as  to 
provide  suitable  restraint  under  all  con¬ 
ditions  of  loading  to  prevent  relative 
motion  of  inside  containers  to  be  in¬ 
serted  or  carried  therein. 

§  78.315-4  Inside  containers  and  boots. 

(a)  Inside  containers.  Individual 
containers  shall  be  made  of  copper 
or  other  nonsparking  metal  of  equivalent 
strength,  with  all  seams  closed  by  weld¬ 
ing.  brazing  or  soldering,  and  shall  be 
tight  against  leakage  of  liquid  nitrogly¬ 
cerin.  desensitized  liquid  nitroglycerin 
or  diethylene  glycol  dinitrate.  No  in¬ 
dividual  container  shall  exceed  ten  (10) 
quarts  (liquid  measure)  capacity  of  li¬ 
quid  nitroglycerin,  desensitized  liquid 
nitroglycerin  or  diethylene  glycol  di- 
nitrate. 

(b)  Boots,  rubber  containers  for  in~ 
dividual  containers.  Each  individual 
container  of  liquid  nitroglycerin,  desen¬ 
sitized  liquid  nitroglycerin  or  diethylene 
glycol  dinitrate  shall  be  contained  in  a 
rubber  boot  or  outer  container  into  which 
it  shall  snugly  fit,  and  which,  in  turn, 
shall  snugly  fit  into  any  cell  of  the  cellu- 
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lar  construction  spedfled  in  178.815-3. 
This  boot  shall  be  watertight  through¬ 
out  and  at  least  of  such  volume  as  to 
contain  aU  of  the  liquid  content  of  liquid 
nitroglycerin,  desensitized  liquid  nitro¬ 
glycerin  or  diethylene  glycol  dinitrate  of 
any  inside  container  ixiserted  in  it.  It 
shall  be  provided  with  V-shaped  grooves 
at  suitable  spacings  throughout  its  in¬ 
side  surface,  extending  from  top  to  bot¬ 
tom  m  such  manner  as  to  prevent  the 
entrapment  of  air  therein  upon  insertion 
of  the  inside  container  of  liquid  nitro¬ 
glycerin,  desensitized  liquid  nitroglycerin 
or  dietbylene  glycol  dlnitrate.  The  in¬ 
side  height  of  the  rubber  boot  shall  ap¬ 
proximate  the  height  of  the  inside  con¬ 
tainer  (including  stopper)  as  shipped. 

§  78.318  Specificati<m  MC  201;  c<m- 
tainer  for  blasting  caps,  dectric 
blasting  caps  and  percussion  caps. 

g  78.318-1  Scope. 

(a)  This  specification  pertains  to  a 
container  to  be  used  for  the  transpor¬ 
tation  of  blasting  caps,  electric  blast¬ 
ing  caps,  and  percussion  caps  in  con¬ 
nection  with  the  transportation  of 
liquid  nitroglycerin,  desensitized  liquid 
nitroglycerin  or  dlethylene  glycol  di¬ 
nitrate,  where  any  or  all  of  such  tsrpes 
of  caps  may  be  used  for  the  detonation  of 
liquid  nitroglycerin,  desensitized  liquid 
nitroglycerin  or  diethylene  glycol  dlnl- 
trate  in  blasting  operations.  This  speci¬ 
fication  is  not  intended  to  take  the  place 
of  any  shipping  or  packing  requirements 
of  this  Commission  where  the  caps  in 
question  are  themselves  articles  of  com¬ 
merce. 

g  78.318-2  Container. 

(a)  Every  container  for  blasting 
caps,  electric  blasting  caps,  and  per¬ 
cussion  caps  coming  within  the  scope 
of  this  specification  shall  be  con¬ 
structed  entirely  of  hard  rubber, 
phenolresinous  or  other  resinous  mate¬ 
rial,  or  other  nonmetallic,  nonsparking 
material,  except  that  metal  parts  may  be 
used  in  such  locations  as  not  in  any  event 
to  come  in  contact  with  any  of  the  caps. 
Space  shall  be  provided  so  that  each 
blasting  cap  of  whatever  nature  may  be 
inserted  in  an  individual  cell  in  the  body 
of  the  container,  into  which  each  such 
cap  shall  snugly  fit  There  shall  be  pro¬ 
vided  no  more  than  twenty  (20)  such 
cellular  spaces.  Space  may  be  provided 
into  which  a  plurality  of  percussion  caps 
may  be  carried,  provided  that  such  space 
may  be  closed  with  a  screw  cap,  and 
further  provided  that  each  or  any  such 
space  is  entirely  separate  from  any  space 
provided  for  any  blasting  cap.  Each 
cellular  space  into  which  a  blasting  cap 
is  to  be  inserted  and  carried  shall  be  ca¬ 
pable  of  being  covered  by  a  rotary  cover 
so  arranged  as  to  expose  not  more  than 
one  cell  at  any  time,  and  capable  of  ro¬ 
tation  to  such  a  place  that  all  cells  will 
be  covered  at  the  same  time,  at  which 
place  means  shall  be  provided  to  lock  the 
cover  in  place.  Means  shall  be  provided 
to  lock  in  place  the  cover  for  the  cells 
provided  for  the  canying  of  electric 
blasting  caps.  The  requirement  that  not 
more  than  one  cell  be  exposed  at  one 
time  need  not  apply  in  the  case  of  elec¬ 


tric  blasting  cape,  although  spaces  for 
such  caps  and  blasting  caps  shall  be  sep¬ 
arate.  Sufficient  annular  space  shall  be 
provided  Inside  the  cover  for  such  elec¬ 
tric  blasting  caps  that,  when  the  cover 
is  closed,  there  will  be  sufficient  space  to 
accommodate  the  wires  customarily  at¬ 
tached  to  such  caps.  If  the  material  is 
of  such  a  natiu%  as  to  require  treatment 
to  prevent  the  absorption  of  moisture, 
such  treatment  shaU  be  applied  as  shall 
be  necessary  in  order  to  provide  against 


the  penetration  of  water  by  permeation. 
A  suitable  canying  handle  shaU  be  pro¬ 
vided,  except  for  which  handle  no  part 
of  the  container  may  project  beyond  the 
exterior  of  the  body. 

(b)  Exhibited  in  plates  I  and  n  are 
line  drawings  of  a  container  for  blasting 
caps,  electric  blasting  caps,  and  percus¬ 
sion  caps.  iUustrative  of  the  requirements 
set  forth  in  §  78.318-2  (a) .  These  plates 
shall  not  be  construed  as  a  part  of  this 
specification. 


.BLASTMG  CAP  CONTAINER 
PLATE  I 


PLATE  II 


g  78.321  Specification  MC  300; '  cargo 
tanks  constructed  of  mild  (open 
hearth  or  hlne  annealed)  steel,  or 
combination  of  mild  steel  with  high- 
tensile  steel,  or  stainless  steel,  prima¬ 
rily  for  the  transportation  of  flamma- 
hle  liquids,  or  poisonous  liquids, 
class  B. 

§  78.321—1  General  requirements. 

(a)  Every  cargo  tank  shall  be  con¬ 
structed  in  accordance  with  the  best 


1  Existing  tank  motor  vehicles  continuing 
In  service. 

(a)  Specifleation  cargo  tanks  of  tank 
motor  vehicles.  Cargo  tanks  of  tank  motor 
vehicles  used  for  the  transportation  of 
flammable  liquids  or  poisonous  liq\ilds,  class 
B,  which  shall  have  been  in  service  prior  to 
June  16.  1940.  may  be  continued  In  service 
provided  that  they  have  been  designed  and 
constructed  In  accordance  with  requirements 
of  Specifleation  No.  1001,  1937  edition,  of  the 
American  Petroleum  Institute,  or  In  accord- 


known  and  available  practices,  in  addi¬ 
tion  to  the  other  requirements  of  this 
specification. 


ance  with  the  requirements  of  specifications 
of  the  National  Fire  Protection  Association. 
1929  or  1933  editions. 

(b)  Existing  nonspecification  cargo  tanks 
of  tank  motor  vehicles.  Cargo  tanks  of  tank 
motor  vehicles  used  for  the  transportation 
of  flammable  liquids  or  poisonous  liquids, 
class  B.  not  meeting  the  requirements  set 
forth  in  paragraph  (a)  of  this  footnote, 
which  shall  have  been  In  service  prior  to  June 
16.  1940,  may  be  continued  in  service,  pro¬ 
vided  that  they  fulfill  the  requirements  set 
forth  under  ii  77.824(a)  and  77A64(h)  of 
this  chapter,  and  that  they  be  i^ovlded  with 
the  accessories  as  specified  In  f§  78.321-5 (a), 
78.321-8.  and  78.321-9  through  78.321-12. 

(c)  On  the  required  metal  Identification 
plate  substitute  "API  Spec  1001,  1937,”  or 
"NFPA  Spec  1929  (or  1933)  ”  or  "no  spbchica- 
tion”  In  place  of  the  specification  number 
shown  In  the  appropriate  specification. 
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§  78.321—2  MateriaL 

(a)  Properties  of  mild  steed  sheets. 
All  mild  steel  sheets  shall  be  of  open 
hearth  steel  or  blue  annealed  steel  meet> 
Ing  the  following  minimum  require* 


ments:  I 

Yield  point,  minimum -  25,000  pal. 

Ultimate  strengUi.  minimum _  46,000  peL 

Minimum  elongation,  standard  20  percent. 
2-inch  sample. 


(b)  Properties  of  high-tensile  ste^ 
sheets.  All  high-tensile  steel  sheets  for 
such  cargo  tanks  shall  meet  the  following 
minimum  requirements: 


Yield  point,  minimum - -  45,000  pel. 

Ultimate  strength,  minimum _  60,000  pel. 

jiClnimum  elongation,  standard  25  percent. 
2-lnch  sample. 


(c)  Properties  of  stainless  steel  sheets. 
All  stainless  steel  sheets  shall  meet  the 
following  minimum  requirements: 

Yield  point,  minimum _ _  32,000  psl. 

Ultimate  strength,  minimum _  76,000  psl. 

Minlmiun  elongation,  standard  20  percent. 

2-lnch  sample. 

(d)  Cargo  tanks  constructed  of  a  com¬ 
bination  of  mild  and  high-tensile  steels 
or  stainless  steel.  Mild  steel  sheets  as 
specified  in  §  78.321-3 (a)  may  be  used 
in  combination  with  high-tensile  steel 
sheets  or  stainless  steel  sheets  as  speci¬ 
fied  in  S  78.321-3  (b)  in  the  construction 
of  a  single  tank,  provided  each  material, 
where  used,  shall  comply  with  the  mini¬ 
mum  requirements  for  the  material  used 
in  the  construction  for  that  section  of 
the  tank.  Whenever  stainless  steel  sheets 
are  used  in  combination  with  sheets  of 
other  types  of  steel,  joints  made  by  weld¬ 
ing  shall  be  formed  by  the  use  of  stain¬ 
less  steel  electrodes  or  filler  rods  on 
condition  that  the  stainless  steel  elec¬ 
trodes  or  filler  rods  used  m  the  welding 
be  suitable  for  use  with  the  grade  of 
stainless  steel  concerned,  according  to 
the  reconunendations  of  the  manufac¬ 
turers  of  the  stainless  steel  electrodes  or 
filler  rods. 

§  78.321—3  Thickness. 

(a)  Thickness  of  mild  steel  sheets.  The 
minimum  thickness  of  mild  steel  tank 
sheets  shall  be  limited  by  the  volume 
capacity  of.  the  tank  expresed  in  terms 
of  gallons  per  inch  of  length;  and  by  the 
distance  between  bulkheads,  bafSes  or 
other  shell  stiffeners,  as  well  as  by  the 
radius  of  shell  curvature  in  the  case  of 
shell  sheets;  as  specified  in  Table  I  and 
Table  n: 


Tablb  I— MnnirDK  Thkknxss  or  Hbxd8,<  Bulkheads,  Battlis  (Dished,  Coebuoated,  Reinforced  ob 

Rolled)  and  Ring  Stitfenebs 


Volume  capacity  of  tank  io  gallons  per  inch  of  length 

10  or  less 

Over  10 
to  14 

Over  14 
to  18 

Over  18 

United  StatM  Standard  gaiign  nnmbar  .  _ -  -  _  _  . 

14 

13 

12 

11 

1  Thickness  of  exterior  head  sheets  shall  never  be  less  than  the  minimum  requirements  for  shell  sheets  In  any  speclfle 
unit. 


Table  n— Minixuh  Thickness  or  Shell  Sheets  Expbessed  in  United  States  Standard  Qauoe 


Distance  between  attachments  of  bulkheads,  baffles 
or  other  shell  stiffeners 

Volume  capadty  of  tank  in  gallons 
per  inch  of  length 

10  or  less 

Over  10 
to  14 

Over  14 
to  18 

Over  18 

Maximum  sheU  radius  of  less  than  70  Inches  > 

86  inches  or  less... . . . . . 

14 

14 

14 

13 

Over  36  inches  to  54  inches . . . . ...... 

'  14 

14 

13 

12 

Over  64  inches  to  60  Inches . . . . . 

14 

13 

12 

11 

J 

Maximum  shell  radius  of  70  inches  or  more. 

but  less  than  00  inches  t 

86  Inches  or  loss . . . . . . . 

14 

14 

13 

12 

Over  36  Inches  to  64  Inches . . 

14 

13 

12 

11 

Over  54  inches  to  60  inches . . . . . 

13 

12 

11 

10 

1  Maximum  sheU  radius  of  00  inches  or  more. 

but  less  than  125  inches  > 

36  inches  or  less _ _ _ _ _ 

14 

13 

12 

11 

Over  36  inches  to  54  inches . . . . . . 

13 

12 

11 

10 

Over  54  Inches  to  60  inches . . . . 

12 

11 

10 

0 

Shell  radius  of  125  inches  or  more  > 

86  inches  or  less . . . . . . . . 

13 

12 

11 

10 

Over  36  Inches  to  54  indies _ _ _ _ _ _ _ 

12 

11 

10 

0 

Over  54  inches  to  60  inches _ _ _ 

11 

10 

0 

8 

>  If  other  than  circular  cross-section,  the  radius  used  shall  be  the  maximum  for  that  portion  of  the  cross-section 
under  consideration. 


(b)  Thickness  of  high-tensile  and  stainless  steel  sheets.  The  minimum  thick¬ 
ness  of  high-tensile  and  stainless  steel  tank  sheets  shall  be  limited  by  the  volume 
capacity  of  the  tank  expressed  in  terms  of  gallons  per  inch  of  length;  and  by  the 
distance  between  bulkheads,  baffles  or  other  shell  stiffeners,  as  well  as  by  the  radius 
of  shell  curvature  in  the  case  of  shell  sheets;  as  specified  in  Table  m  and  Table  IV: 


Table  III— Minimum  Thickness  or  Heads,i  Bulkheads,  Battles  (Dished,  Corrugated,  Reinforced  ob  ■ 

Rolled)  and  Ring  Stitfenebs  , 


Volume  capacity  of  tank  in  gallons  per  inch  of  length 

10  or  less 

Over  10 
to  14 

Over  14 
to  18 

Over  18 

United  states  standard  gapge  niimhar. .  _  -  -  -  -  -  -  _ 

16 

14 

13 

12 

1  Thickness  of  exterior  head  sheets  shall  never  be  less  than  the  minimum  requirements  for  shell  sheets  in  any  speciflo 
unit. 
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Table  IV— Monmm  Thbcknebb  or  Skbu.  Sheets  Kefeessed  in  United  States  Standaed  Oadoe 


1 

i 

1 

1 

1 

Vohune  cepaoitv  of  tank  in  gallons 
per  inon  of  length 

or  other  shell  stlllenen 

10  or  less 

Over  10 
to  14 

Over  14 
to  18 

Over  18 

Maxlmnm  shell  radios  of  less  than  70  Inchee  > 

86  Inches  or  less.... . . . . . . . 

16 

16 

16 

14 

OvwrSA  inriiM  tn  M  inches..  -  -------- 

10 

16 

14 

13 

Over  64  Inches  to  60  Indies . . . . . . . . 

16 

14 

13 

12 

Maximum  shell  radios  of  70  inches  or  more. 

hot  less  than  00  Inches  > 

so  Indies  or  less _ _ _ _ _ _ _ 

10 

16 

14 

18 

Over  80  inches  to  64  inches _ _ .......... _ _ _ 

16 

14 

IS 

12 

Over  64  inches  to  60  inches _ _ _ 

14 

13 

12 

11 

1  Maximum  shell  radios  of  00  Inches  or  more. 

but  less  than  126  inches  > 

86  inches  or  less . . . . 

16 

14 

13 

12 

Over  36  inches  to  64  inches . . . . . . . 

14 

13 

12 

11 

Over  54  inches  to  60  inches . . . . . 

13 

12 

11 

10 

Shell  radios  of  126  inches  or  more  > 

80  inches  less . . . . . . . . . 

14 

13 

12 

11 

Over  36  inches  to  64  inches . . . . . 

13 

12 

11 

10 

Over  64  inches  to  60  inches . . . . . . . 

12 

11 

10 

0 

>  If  other  than  clreolar  cross-section,  the  radius  used  shaU  be  the  maximum  for  that  portion  of  the  cross-section 
under  consideration. 


§  78.321-4  Joints. 

(a)  Method  of  joining.  Mild  steel 
tank  sheets,  high-tensile  steel  tank 
sheets,  or  combination  thereof  and  stain¬ 
less  steel  tank  sheets  shall  be  Joined  by 
fusion  welding. 

(b)  Strength  of  joints.  The  tensile 
strength  of  each  Joint  in  a  tank  made 
of  steel  other  than  stainless  steel  shall 


be  not  less  than  85  percent  of  that  of  the 
adjacent  metal  in  the  tank.  The  tensile 
strength  of  each  Joint  in  a  stainless  steel 
tank  shaU  be  not  less  than  60,000  psi. 
Compliance  with  either  requirement  shall 
be  determined  by  prepari^,  from  mate¬ 
rials  representative  of  those  to  be  used 
in  tanks  subject  to  this  specification  and 
by  the  same  technique  of  fabrication,  2 


test  specimens  conforming  to  figure  as 
shown  below  and  testing  them  to  failure 
in  tension.  One  pair  of  test  specimens 
may  represent  all  the  tanks  to  be  made 
of  the  same  combination  of  materials, 
by  the  same  technique  of  fabrication, 
and  in  the  same  shop,  within  6  months 
after  the  tests  on  such  samples  have  been 
cmnpleted. 

§  78.321—5  Bulkheads,  baffles,  and  ring 
stiffeners. 

(a)  When  bulkheads  not  required.  No 
bulkheads  shall  be  required  in  any  cargo 
tank,  regardless  of  capacity,  which  is 
used  in  a  service  in  which  the  entire  tank 
is  never  loaded  less  than  80  percent  full 
or  in  which  no  compartment  of  the  tank 


is  ever  loaded  less  than  80  percent  full, 
provided  that  the  entire  contents  of  the 
tank  or  of  one  or  more  compartments 
of  the  tank  is  discharged  at  each  un¬ 
loading  point. 

(b)  Number,  dimensions  and  capaci¬ 
ties  of  bulkheads,  baffles,  and  ring  stiffs 
eners.  Except  as  provided  in  paragraph 
(a)  of  this  section,  every  cargo  tank  shall 
be  divided  into  compartments  and/or 
provided  with  baffles  or  ring  stiffeners 
as  follows: 

(1)  Every  cargo  tank  having  a  total 
capacity  in  excess  of  3,000  gallons  shall 
be  divided  by  bulkheads  into  compart¬ 
ments,  none  of  which  shall  exceed  2.500 
gallons. 


(2)  Every  cargo  tank,  and  every  com¬ 
partment  of  a  cargo  tank  over  90  inches 
In  length,  shall  be  provided  with  baffles 
or  ring  stiffeners,  the  number- of  which 
shall  be  such  that  the  linear  distance  be¬ 
tween  any  two  adjacent  baffles  or  ring 
stiffeners,  or  between  any  tank  head  or 
bulkhead  and  the  baffle  or  ring  stiffener 
nearest  it,  shaU  in  no  case  exceed  60 
inches. 

(3)  Each  bulkhead  required  by  this 
paragraph  shall  have  adequate  strength 
to  sustain  without  undue  stress  or  any 
permanent  set  a  horizontal  force  equal 
to  the  weight  of  so  much  of  the  contents 
of  the  tank  as  may  come  between  it  and 
any  adjacent  bulkhead  or  tank  head. 
appUed  as  a  uniformly  distributed  load 
on  the  surface  of  the  bulkhead  or  tank 
head.  Flat  bulkheads  without  reinforce¬ 
ment  ShaU  not  be  permitted. 

(4)  Each  baffle  required  by  this  para¬ 
graph  shaU  have  at  least  an  area  as 
great  as  80  percent  of  the  cross-sectional 
area  of  the  tank. 

(5)  If  spaces  are  provided  between 
compartments,  such  spaces  shaU  be  ar¬ 
ranged  for  venting  and  for  complete 
drainage  at  aU  times. 

(6)  Ring  stiffeners  shaU  be  continu¬ 
ous  aroimd  the  circumference  of  the  tank 
shell,  and  shaU  have  at  least  the  section 
modulus  required  by  the  foUowing  table: 

MmncuM  Section  Modulus  Requibed  tor  Steel 
RINO  STimNEBS 


Width  of  tank 

Section 

modulus 

42  inches  or  less _  _  -  -  -  -  _ 

I0.0104L 

Over  42  inches  to  on  Inclies.-  _ 

>.0162L 

Over  60  inches  to  06  Inches _  -  -  - 

I.0234L 

>  L  Is  the  maximum  distance  from  midpoint  of  unsup¬ 
ported  shell  on  one  side  of  ring  stiffener  to  the  midpoint 
of  unsupported  shell  on  the  opposite  side  of  the  ring 
stiffener.  See  {78.321-8  for  minimum  thickness  of 
ring  stiffeners. 

(i)  If  a  ring  stiffener  is  welded  to  the 
sheU,  a  portion  of  the  sheU  may,  for 
purposes  of  computing  the  section  modu¬ 
lus.  be  considered  as  a  part  of  the  ring 
section.'  If  welded  at  one  side  of  the  ring 
stiffener  only,  such  portion  shaU  not 
exceed  20  times  the  sheU  thickness  ad¬ 
jacent  to  the  weld.  If  welded  at  both 
sides  of  the  ring  stiffener,  such  portion 
shaU  not  exceed  40  times  the  shell  thick¬ 
ness  adjacent  to  the  weld,  or  the  width 
of  the  ring  stiffener  between  welds  plus 
20  times  the  sheU  thickness  adjacent  to 
the  welds,  whichever  is  less. 

§  78.321—6  Qosores  for  manholes. 

(a)  No  appUcable  provision. 

§  78.321—7  Overturn  protection. 

(a)  AU  closures  for  filling  openings 
shaU  be  protected  from  damage  in  the 
event  of  overturning  of  the  motor  ve¬ 
hicle  by  being  enclosed  within  the  body 
of  the  tank  or  a  dome  attached  thereto, 
or  by  the  use  of  suitable  metal  guards 
securely  attached  to  the  tank  or  the 
frame  of  the  motor  vehicle. 

§  78.321-8  Outlets. 

(a)  Outlet  fixtures  shaU  be  substan¬ 
tially  made  and  attached  to  the  tank  in 
such  a  manner  as  to  prevent  breakage  at 
the  outlet  point 
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§  78.321—9  VenU,  valves  and  connec¬ 
tions* 

(a)  Tank  vents.  Each  cargo  tank  or 
tai^  compartment'  shall  be  provided 
with  a  vacuum  and  pressure  operated 
vent  with  a  minimum  effective  opening 
of  0.44  square  inch,  and  shall  al^  be 
provided  with  an  emergency  venting 
facility  so  constructed  as  to  provide  a 
pinimiim  free-venting  opening  having 
a  net  area  in  square  inches  equal  to  1.25 
plus  0.0025  times  the  capacity  of  the 
fftnic  or  compartment  in  gallons.  If  the 
emergency  venting  facility  operates  in 
response  to  elevated  temperatures,  the 
critical  temperature  for  such  operation 
shall  not  exceed  200*  F. 

(b)  Valve  and  faucet  connections. 
All  draw-off  valves  or  faucets  of  tanks 
and  compartments  shall  have  discharge 
ends  threaded,  or  be  otherwise  so  de¬ 
signed  as  to  insure  in  every  instance  a 
tight  connection  with  the  hose  extending 
to  the  storage  fill  pipe. 

§  78.321—10  Protection  of  fittings. 

(a)  Draw-off  valves  and  faucets  pro¬ 
jecting  beyond  the  frame,  or  if  the  ve¬ 
hicle  be  frameless,  beyond  the  shell,  at 
the  rear,  shall  be  adequately  protected, 
in  the  event  of  collision,  by  steel  bump¬ 
ers  or  other  equally  effective  devices. 

§  78.321—11  Emergency  discharge  con* 
troL 

(a)  Each  cargo  tank  or  tank  compart¬ 
ment  of  a  bottom-discharge  tank  shall 
be  equipped  with  k  reliable  and  effective 
shut-off  valve  located  inside  the  shell 
of  the  tank  or  tank  compartment  in  the 
tank  or  compartment  outlet;  and  the 
operating  mechanism  for  such  valve  or 
valves  shall  be  provided  with  a  secondary 
closing  mechanism  remote  from  tank 
filling  openings  and  discharge  faucets, 
for  operation  in  the  event  of  fire  or  other 
accident.  Such  control  mechanism  shall 
be  provided  with  a  fusible  section  which 
will  cause  the  valve  to  close  automati¬ 
cally  in  csise  of  fire,  and  the  critical  tem¬ 
perature  for  the  fusing  of  such  section 
shall  not  exceed  200*  P. 

§  78.321—12  Shear  section. 

(a)  There  shall  be  provided  between 
each  shut-off  valve  seat  and  discharge 
faucet  a  shear  section  which  will  break 
under  strain,  unless  the  discharge  piping 
is  so  arranged  as  to  afford  equivalent 
protection,  and  leave  the  shut-off  valve 
seat  intact  in  case  of  accident  to  the 
discharge  faucet  or  piping. 

§  78.321—13  Anchoring  of  tank. 

(a)  No  applicable  provision. 

§  78.321—14  Gauging  devices. 

(a)  No  applicable  provision. 

§  78.321—15  Pumps. 

(a)  No  applicable  provision. 

§  78.321—16  Method  of  test. 

(a)  Test  for  leaks.  Every  cargo  tank 
be  tested  by  a  minimum  air  or 
hydrostatic  pressure  of  3  psig.  applied  to 
the  whole  tank  and  dome  if  it  be  non- 
compartmented.  If  compartmented, 
aach  individual  compartment  shall  be 
No.  252— Pt.  li.  Sec.  2 - 22 


similarly  tested  with  adjacent  compart¬ 
ments  empty  and  at  atmospheric  pres¬ 
sure.  Air  pressure,  if  us^,  shall  be 
maintained  for  a  period  of  at  least  five 
minutes  during  which  the  entire  surface 
of  all  Joints  under  pressure  shall  be 
coated  with  a  solution  of  soap  and  water, 
heavy  oil,  or  other  material  suitable  for 
the  purpose,  foaming  or  bubbling  of 
which  indicates  the  presence  of  leaks. 
Hydrostatic  pressure,  if  used,  shall  be 
done  by  using  water  or  other  liquid  hav¬ 
ing  a  similar  viscosity,  the  temperature 
of  which  shall  not  exceed  100°  F.  during 
the  test,  and  applying  pressure  as  pre¬ 
scribed  above,  gauged  at  the  top  of  the 
tank,  at  which  time  all  joints  under 
pressure  shall  be  inspected  for  the  is¬ 
suance  of  liquid  to  indicate  leaks.  All 
closures  shall  be  in  place  while  test  by 
either  method  is  made.  During  these 
tests,  operative  relief  devices  shall  be 
clamped,  plugged,  or  otherwise  rendered 
inoperative;  such  clamps,  plugs,  and 
similar  devices  shall  be  removed  immedi¬ 
ately  after  the  test  is  finished.  Any 
leakage  discovered  by  either  of  the  meth¬ 
ods  above  described,  or  by  any  other 
method,  shall  be  deemed  evidence  of 
failure  to  meet  the  requirements  of  this 
specification.  Tanks  failing  to  pass  this 
test  shall  be  suitably  repaired,  and  the 
above  described  tests  shall  be  continued 
until  no  leaks  are  discovered,  before 
any  cargo  tank  is  put  into  service. 

(b)  Test  for  distortion  or  failure. 
Every  cargo  tank  to  which  this  specifi¬ 
cation  applies  shall  be  tested  by  pres¬ 
sures  prescribed  in  paragraph  (a)  of  this 
section  and  shall  withstand  such  pres¬ 
sure  without  undue' distortion,  evidence 
of  impending  failure,  or  failure.  Failure 
to  meet  this  requirement  shall  be  deemed 
as  sufficient  cause  for  rejection  under 
this  specification.  If  there  is  imdue  dis¬ 
tortion,  or  if  failure  impends  or  occurs, 
the  cargo  tank  shall  not  be  returned  to 
service  unless  a  suitable  repair  is  made. 
The  suitability  of  the  repair  shall  be 
determined  by  the  same  method  of  test. 

(c)  Retest  requirements.  See  §  77.824 
(a)  of  this  chapter. 

§  78.321—17  Marking  of  cargo  tanks. 

(a)  Metal  identification  plate.  There 
shall  be  on  every  cargo  tank  a  metal  plate 
located  on  the  right  side,  near  the  front, 
in  a  place  readily  accessible  for  inspec¬ 
tion.  This  plate  shall  be  permanently 
affixed  to  the  tank  by  means  of  solder¬ 
ing,  brazing,  welding,  or  other  equally 
suitable  means;  and  upon  it  shall  be 
marked  by  stamping,  embossing,  or  other 
means  of  forming  letters  into  or  on  the 
metal  of  the  plate  itself,  in  the  manner 
illustrated  below,  at  lea^  the  informa¬ 
tion  indicated  below.  The  plate  shall  not 
be  so  painted  as  to  obscure  the  markings' 
thereon. 

Carrier’s  Serial  Number  * 

Manufacturer’s  Name  * 

Date  of  Manufactiure  * 

ICC  MC  300  • 

Nominal  Tank  Capacity _ UA.  Gallons 

*  Carriers  are  not  required  to  niunber  tbelr 
tanks  serially;  any  designation  regularly  used 
by  the  carrier  to  identify  the  tank  may  be 
put  In  this  space. 

*In  the  event  the  Identity  of  the  tank 
manufacturer  or  the  date  of  mantifacture  is 


not  known  and  cannot  be  ascertained,  the 
spaces  indicated  shall  be  marked  “icakx 
UMKNOWM"  and/or  "datb  or  manutactubs 

UlCKlfOWH."  • 

■Cargo  tanka  manufactured  of  mild  steel 
shall  be  marked  MC  300MS  and  cargo  tanks 
manufactured  of  mild  steel  In  combination 
with  high-tensile  steel  shall  be  marked  MO 
300MSHTS. 

(b)  Test  date  markings.  The  date  of 
the  last  test  shall  be  painted  on  the  tank 
in  letters  not  less  than  inches  high, 
in  legible  colors,  immediately  below  the 
metal  identification  plate  specified  in 
paragraph  (a)  of  this  section. 

(c)  Additional  markings.  In  addition 
to  the  above  markings,  cargo  tanks  must 
be  marked  as  required  by  §  77.823  of  this 
chapter. 

§  78.321—18  Certification. 

(a)  A  certificate  from  the  manufac¬ 
turer  of  the  cargo  tank,  or  from  a  com¬ 
petent  testing  agency,  certifidng  that 
each  such  cargo  tank  is  designed  and 
constructed  in  accordance  with  the  re¬ 
quirements  of  the  specification  shall  be 
procured,  and  such  certificate  shall  be 
retained  in  the  files  of  the  carrier  during 
the  time  that  such  cargo  tank  is  em¬ 
ployed  by  him.  In  lieu  of  this  certificate, 
if  the  motor  carrier  himself  elects  to  as¬ 
certain  if  any  such  tank  fulfills  the  re¬ 
quirements  of  the  specification  by  his 
own  test,  he  shall  similarly  retain  the 
test  data. 

§  78.323  Specification  MC  302 ;  *  cargo 
tanks  constructed  of  welded  alumi¬ 
num  alloy  (ASTM  B209— 57T), 
primarily  for  the  transportation  of 
flammable  liquids,  or  poisonous 
liquids,  class  B. 

§  78.323—1  General  requirements. 

(a)  Every  cargo  tank  shall  be  con¬ 
structed  in  accordance  with  the  best 
known  and  available  practices,  in  addi- 


1  Existing  tank  motor  vehicles  continuing 
in  service. 

(a)  Specification  cargo  tanks  of  tank 
motor  vehicles.  Cargo  tanks  of  tank  motor 
vehicles  used  for  the  transportation  of  flam¬ 
mable  liquids  or  poisonous  liquids,  class  B, 
which  shaU  have  been  in  service  prior  to 
June  15,  1040,  may  be  continued  in  service 
provided  that  they  have  been  designed  and 
constructed  in  accordance  with  the  require¬ 
ments  of  Speciflcation  No.  1001,  1067  edition 
of  the  American  Petroleum  Institute,  or  in 
accordance  with  the  requirements  of  spec¬ 
ifications  of  the  National  Fire  Protection 
Association,  1020  or  1033  editions. 

(b)  Existing  nonspecification  cargo  tanks 
of  tank  motor  vehicles.  Cargo  tanks  of  tank 
motor  vehicles  used  for  the  transportation 
of  flammable  liquids  or  poisonous  liquids, 
class  B,  not  meeting  the  requirements  set 
forth  in  paragraph  (a)  of  this  footnote, 
which  shall  have  been  in  service  prior  to 
June  16,  1040,  may  be  continued  in  service, 
provided  that  they  fulfill  the  requirements 
set  forth  \mder  ii  77.824(a)  and  77.854(h) 
of  this  chapter,  and  that  they  be  provided 
with  the  accessories  as  specified  in  IS  78.323-5 
(a) ,  78.323-8,  and  78.823-0  through  78.323-12. 

(c)  On  the  reqxiired  metal  identification 
plate  substitute  “API  Spec  1001,  1037,’’  or 
"NPPA  Spec  1020  (or  1083)”  or  “no  speci¬ 
fication”  in  place  of  the  speciflcation  num¬ 
ber  shown  in  the  appropriate  speciflcation. 
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tion  to  the  other  requirements  of  this 
specification. 

§  78.323-2  Material. 

(a)  Al'  sheets  for  such  cargo  tanks 
shall  be  of  aluminum  alloys  QR20A 
(5052  commercial  designation),  OR40A 
(5154  commercial  designation),  GM40A 
(5088  commercial  designation) ,  or 
GM31A  (5454  commercial  designation) 
conforming  to  American  Society  for 
Testing  Materials  Specification  B209- 
57T  (as  revised  to  include  5454), 


and  have  the  following  minimum 
requirements: 

Tleld  strength _ _ _ _  26,000  psl. 

Ultimate  strength _ _ _ _  84,000  pel. 

Bongatlon,  2-inch  sample _  12  percent 

Non  1:  Yield  strength  Is  the  stress  which 
produces  a  permanent  set  of  0.2  percent  of 
the  Initial  gauge  length  (ASTM  E8-36). 

§  78.323—3  Thickness  of  metal. 

(a)  The  minimum  thickness  of  tank 
sheets  and  ring  stiffeners  shall  be  as 
follows: 


Aggregate  capacity,  United  States  gaUons 

SbeO 

Head,  dished,  corru¬ 
gated  or  reintorced, 
and  ring  stiffener 

United 
States 
gauge  No. 

Inch  1 

United 
States 
gauge  No. 

Inch  1 

eoowless . . . 

14 

0.078 

14 

0.078 

Over  000  to  1,200 . 

12 

.109 

12 

.109 

Over  1,200: 

(a)  Divided  into  compartments  of  600  gaUons  or  less. . 

12 

.109 

.10 

.141 

(b)  If  not  divided  into  compartments  or  If  divided  into  com- 

purtTneiitS  of  I,2nn  or  mnrA  .  _ _ _  _ _ _ 

10 

.141 

8 

.172 

*  Approximate. 


Non  1:  Flat  heads  without  reinforcement 
no  longer  permitted. 

§  78.323-4  Joints. 

(a)  Sheets  shall  be  joined  by  fusion 
welding.  The  tensile  strength  of  each 
Joint  in  a  tank  shall  be  not  less  than 
15,000  psi.  Compliance  with  this  re¬ 
quirement  shall  be  determined  by  pre¬ 
paring  from  materials  representative  of 
those  to  be  used  in  tanks  subject  to  this 


specification  and  by  the  same  technique 
of  fabrication,  2  test  specimens  conform¬ 
ing  to  figure  as  shown  below  and  testing 
them  to  failure  in  tension.  One  pair  of 
test  specimens  may  represent  all  the 
tanks  to  be  made  of  the  same  combina¬ 
tion  of  materials,  by  the  same  technique 
of  fabrication,  and  in  the  same  shop 
within  6  months  after  the  tests  on  such 
samples  have  been  completed. 


§  78.323—5  Bulkheads,  baffles,  and  ring 
sUlfeners. 

(a)  When  bulkfieads  not  required.  No 
bulkheads  shall  be  required  in  any  cargo 
tank,  regardless  of  capacity,  which  is 
used  in  a  service  in  which  the  entire 
tank  is  never  loaded  less  than  80  percent 
full  or  in  which  no  compartment  of  the 
tank  is  ever  loaded  less  than  80  percent 
full,  provided  that  the  entire  contents 
of  the  tank  or  of  one  or  more  compart¬ 
ments  of  the  tank  is  discharged  at  each 
unloading  point. 

(b)  Number,  dimensions  and  capaci¬ 
ties  of  bulkheads,  baffles,  and  ring  stiff¬ 
eners.  Except  as  provided  in  paragraph 
(a)  of  this  section,  every  cargo  tank  shall 
be  divided  into  compartments  and/or 
provided  with  baffles  or  ring  stiffeners  as 
follows: 

(1)  Every  cargo  tank  having  a  total 
capacity  in  excess  of  3,000  gallons  shall 


be  divided  by  bulkheads  into  compart¬ 
ments,  none  of  which  shall  exceed  2,500 
gallons. 

(2)  Every  cargo  tank,  and  every  com¬ 
partment  of  a  cargo  tank  over  90  inches 
in  length,  shall  be  provided  vrith  baffles 
or  ring  stiffeners,  the  number  of  which 
shall  be  such  that  the  linear  distance  be¬ 
tween  any  two  adjacent  baffles  or  ring 
stiffeners,  or  between  any  tank  head  or 
bulkhead  and  the  baffle  or  ring  stiffener 
nearest  it.  shall  in  no  case  exceed  60 
inches. 

(3)  Each  bulkhead  required  by  this 
paragraph  shall  have  adequate  strength 
to  sustain  without  undue  stress  or  any 
permanent  set  a  horizontal  force  equal 
to  the  weight  of  so  much  of  the  contents 
of  the  tank  as  may  come  between  It  nnd 
any  adjacent  bulkhead  or  tank  head,  ap¬ 
plied  as  a  uniformly  distributed  load  on 
the  surface  of  the  bulkhead  or  tank  head. 


Flat  bulkheads  without  reinforcement 
shall  not  be  permitted. 

(4)  Each  baffle  required  by  this  para¬ 
graph  shall  have  at  least  an  area  as 
great  as  80  percent  of  the  cross-sectional 
area  of  the  tank. 

(5)  If  spaces  are  provided  between 
compartments,  such  spaces  shall  be  ar¬ 
ranged  for  venting  and  for  complete 
drainage  at  all  times. 

(6)  Ring  stiffeners  shall  be  continu¬ 
ous  around  the  circumference  of  the  tank 
shell,  and  shall  have  at  }east  the  section 
modulus  required  by  the  following  table: 

MnnuuK  Section  Mooutus  Reqvibbd  toe  Aluuinuu 
Ring  STimNBBa 


Width  of  tank 

Section 

modulus 

4a  inches  or  less.  -  .  _  _ 

>  0. 0180L 
I.Q280L 
i.OlOOL 

Over  42  inches  to  60  inches.  _ _ 

Over  60  Inches  to  06  Inches.  .  ..  _ 

1 L  is  the  maximam  dbtanoe  from  midpoint  of  unsup* 
ported  shell  on  one  side  of  ring  stiffener  to  the  midpoint 
of  unsupported  shell  on  the  opposite  side  of  the  ring 
stiffener.  See  |  78.323-3  (or  minimum  thickness  of  ring 
stiffeners. 

(i)  If  a  rillg  stiffener  is  welded  to  the 
shell,  a  portion  of  the  shell  may.  for  pur¬ 
poses  of  computing  the  section  modulus, 
be  considered  as  a  part  of  the  ring  sec¬ 
tion.  If  welded  at  one  side  of  the  ring 
stiffener  only,  such  portion  shall  not  ex¬ 
ceed  20  times  the  shell  thickness  adja¬ 
cent  to  the  weld.  If  welded  at  both  sides 
of  the  ring  stiffener,  such  portion  shall 
not  exceed  40  times  the  shell  thickness 
adjacent  to  the  weld,  or  the  width  of  the 
ring  stiffener  between  welds  plus  20  times 
the  shell  thickness  adjacent  to  the  welds, 
whichever  is  less. 

§  78.323-6  Closures  for  manholes. 

(a)  No  applicable  provision. 

§  78.323—7  Overturn  protection. 

(a)  All  closures  for  filling  openings 
shall  be  protected  from  damage  in  the 
event  of  overturning  of  the  motor  vehicle 
by  being  enclosed  within  the  body  of  the 
tank  or  a  dome  attached  thereto  or  by 
the  use  of  suitable  metal  guards  secmely 
attached  to  the  tank  or  the  frame  of  the 
motor  vehicle. 

§  78.323—8  Tank  outlets. 

(a)  Outlet  fixtures  shall  be  substan¬ 
tially  made  and  attached  to  the  tank  in 
such  a  manner  as  to  prevent  breakage 
at  the  outlet  point. 

§  78.323—9  ‘  Vents,  valves  and  connec¬ 
tions. 

(a)  Tank  vents.  Each  cargo  tank  or 
tank  compartment  shall  be  provided 
with  a  vacuum  and  pressure  operated 
vent  with  a  minimum  effective  opening  of 
0.44  square  Inch,  and  shall  also  be  pro¬ 
vided  with  an  emergency  venting  facility 
so  constructed  as  to  provide  a  minimum 
free-venting  opening  having  a  net  area 
in  square  inches  equal  to  1.25  plus  0.0025 
times  the  capacity  of  the  tank  or  com¬ 
partment  in  gallons.  If  the  emergency 
venting  facility  operates  in  response  to 
elevated  temperatures,  the  critical  tem¬ 
perature  for  such  operation  shall  not 
0XC0cd  200^  F* 

(b)  Valve  and  faucet  connections.  All 
draw-off  valves  or  faucets  of  tanks  and 
compartments  shall  have  discharge  ends 
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threaded,  or  be  otherwise  so  designed  as 
to  insure  In  every  instance  a  tight  con¬ 
nection  with  the  hose  extending  to  the 
storage  fill  pipe. 

§  78.323—10  Protection  of  fittings. 

(a)  Draw-off  valves  and  faucets  pro- 
J^ting  beyond  the  frame,  or  if  the  ve¬ 
hicle  be  frameless,  beyond  the  shell,  at 
the  rear,  shall  be  adequately  protected  in 
the  event  of  collision  by  steel  bumpers  or 
other  equally  effective  devices. 

8  78.323—11  Emergency  discharge  con¬ 
trol. 

(a)  Each  cargo  tank  or  tank  compart¬ 
ment  of  a  bottom-discharge  tank  shall 
be  equipped  with  a  reliable  and  effective 
shut-off  valve  located  inside  the  shell  of 
the  tank  or  tank  compartment  in  the 
tank  or  compartment  outlet;  and  the 
operating  mechanism  for  such  valve  or 
valves  shall  be  provided  with  a  secondary 
closing  mechanism  remote  from  tank 
filling  openings  and  discharge  faucets, 
for  operation  in  the  event  of  fire  or  other 
accident.  Such  control  mechanism  shall 
be  provided  with  a  fusible  section  which 
will  cause  the  valve  to  close  automati¬ 
cally  in  case  of  fire,  and  the  critical  tem¬ 
perature  for  the  fusing  of  such  section 
shall  not  exceed  200*  F. 

§  78.323-12  Shear  section. 

(a)  There  shall  be  provided  between 
each  shut-off  valve  seat  and  discharge 
faucet  a  shear  section  which  will  break 
under  strain,  unless  the  discharge  piping 
is  so  arranged  as  to  afford  equivalent 
protection,  and  leave  the  shut-off  valve 
seat  intact  in  case  of  accident  to  the  dis¬ 
charge  faucet  or  piping. 

§  78.323—13  Anchoring  of  tank. 

(a)  No  applicable  provision. 

§  78.323—14  Gauging  devices. 

(a)  No  applicable  provision. 

§  78.323—15  Pumps. 

(a)  No  applicable  provision. 

§  78.323—16  Method  of  test. 

(a)  Te$t  for  leaks.  Every  cargo  tank 
shall  be  tested  by  a  minimum  air  or  hy¬ 
drostatic  pressure  of  3  psig.  applied  to 
the  whole  tsmk  and  dome  if  it  be  non- 
compartmented.  If  compartmented, 
each  individual  compartment  shall  be 
similarly  tested  with  adjacent  compart¬ 
ments  empty  and  at  atmospheric  pres¬ 
sure.  Air  pressure,  if  used,  shall  be 
maintained  for  a  period  of  at  least  five 
minutes  during  which  the  entire  surface 
of  all  joints  under  pressure  shall  be 
coated  with  a  solution  of  soap  and  water, 
heavy  oil,  or  other  material  suitable  for 
the  purpose,  foaming  or  bubbling  of 
which  indicates  the  presence  of  leaks. 
Hydrostatic  pressure,  if  used,  shall  be 
done  by  using  water  or  other  liquid  hav¬ 
ing  a  similar  viscosity,  the  temperature 
of  which  shall  not  exceed  100*  P.  during 
the  test,  and  apphring  pressure  as  pre- 
^ribed  above,  gauged  at  the  top  of  the 
tank,  at  which  time  all  joints  under  pres¬ 
ses  shall  be  inspected  for  the  issuance 
of  liquid  to  indicate  leaks.  All  closures 
shall  be  in  place  while  test  by  either 
method  is  made.  Duiing  these  tests, 
operative  relief  devices  shall  be  clamped, 
plugged,  or  otherwise  rendered  inopera¬ 


tive;  such  clamps,  plugs,  and  similar  de¬ 
vices  shall  be  removed  immediately  after 
the  test  is  finished.  Any  leakage  discov¬ 
ered  by  either  of  the  methods  above  de¬ 
scribed,  or  by  any  other  method,  shall 
be  deemed  evidence  of  failure  to  meet 
the  requirements  of  this  specification. 
Tanks  failing  to  pass  this  test  shall  be 
suitably  repaired,  And  the  above  de¬ 
scribed  tests  shall  be  continued  until  no 
leaks  are  discovered,  before  any  cargo 
tank  is  put  into  service. 

(b)  Test  for  distortion  or  failure. 
Every  cargo  tank  to  which  this  specifi¬ 
cation  applies  shall  be  tested  by  pres¬ 
sures  prescribed  in  paragraph  (a)  of  this 
section  and  shall  withstand  such  pres¬ 
sure  without  undue  distortion,  evidence 
of  impending  failure,  or  failure.  Failure 
to  meet  this  requirement  shall  be  deemed 
as  sufficient  cause  for  rejection  imder 
this  specification.  If  there  is  imdue  dis¬ 
tortion,  or  if  failure  impends  or  occurs, 
the  cargo  tank  shall  not  be  returned  to 
service  unless  a  suitable  repair  is  made. 
The  suitability  of  the  repair  shall  be  de¬ 
termined  by  the  same  method-of  test. 

(c)  Retest  requirements.  See  S  77.824 
(a)  of  this  chapter. 

§  78.323—17  Marking  of  cargo  tanks. 

(a)  Metal  identification  plate.  There  ^ 
shall  be  on  every  cargo  tank  a  mettd 
plate  located  on  the  right  side,  near  the 
front,  in  a  place  readily  accessible  for 
inspection.  This  plate  shall  be  perma¬ 
nently  affixed  to  the  tank  by  means  of 
soldering,  brazing,  welding,  or  other 
equally  suitable  means;  and  upon  it  shall 
be  marked  by  stamping,  embossing,  or 
other  means  of  forming  letters  into  or 
on  the  metal  of  the  plate  itself,  in  the 
manner  illustrated  below,  at  least  the 
information  indicated  below.  The  plate 
shall  not  be  so  painted  as  to  obscure  the 
markings  thereon. 

Carrier’s  Serial  Number  * 

Manufacturer’s  Name  ■ 

Date  of  Manufacture  * 

ICC  MC  302 

Nominal  T&nk  Capacity _ U.S.  Gallons 

(b)  Test  date  markings.  The  date  of 
the  last  test  shall  be  painted  on  the  tank 
in  letters  not  less  than  Wa  inches  high, 
in  legible  colors,  immediately  below  the 
metal  identification  plate  specified  in 
paragraph  (a)  of  this  section. 

(c)  Additional  markings.  In  addition 
to  the  above  markings,  cargo  tanks  must 
be  marked  as  required  by  §  77.823  of  this 
chapter. 

§  78.323—18  Certification. 

(a)  A  certificate  from  the  manufac¬ 
turer  of  the  cargo  tank,  or  from  a  compe¬ 
tent  testing  agency,  certifying  that  each 
such  cargo  tank  is  designed  and  con¬ 
structed  in  accordance  with  the  require¬ 
ments  of  the  specification  shall  be 
procured,  and  such  certificate  shall  be 
retained  in  the  files  of  the  carrier  during 


*  Carriers  are  not  required  to  number  their 
tanks  serially;  any  designation  regularly 
used  by  the  carrier  to  Identify  the  tank  may 
be  put  In  this  space. 

*  In  the  event  the  identity  of  the  tank 
maniifacturer  or  the  date  of  manufacture  is 
not  known  and  cannot  be  ascertained,  the 
spaces  indicated  shall  be  marked  “icakx 
trmurowN”  and/or  “dat>  or  icANxrrACTuaB 
tnoufoww.** 


the  time  that  such  cargo  tank  is  em¬ 
ployed  by  him.  In  lieu  of  this  certificate, 
if  the  motor  carrier  himself  elects  to 
ascertain  if  any  such  tank  fulfills  the 
requirements  of  the  specification  by  his 
own  test,  he  shall  similarly  retain  the 
test  data. 

§  78.324  Specification  MC  303;*  cargo 
tanks  constructed  of  welded  ferrous 
alloy  (high-tensile  steel)  or  stainless 
steel,  primarily  for  the  transportation 
of  flammable  liquids,  or  poisonous 
liquids,  class  B. 

§  78.324—1  (^neral  requirements. 

(a)  Every  cargo  tank  shall  be  con¬ 
structed  in  accordance  with  the  best 
known  and  available  practices,  in  addi¬ 
tion  to  the  other  requirements  of  this 
specification. 

§  78.324-2  Material. 

(a)  Properties  of  high-tensile  steel 
sheets.  All  high-tensile  steel  sheets  for 
such  cargo  tanks  shall  be  of  ferrous  al¬ 
loy;  commonly  known  as  high- tensile 
steel,  meeting  the  following  minimum 


requirements: 

Yield  point _  45,000  pel. 

Ultimate  strength _ _ _  60,000  psl. 

Elongation,  2-inch  sample _ 25  percent. 


(b)  Properties  of  stainless  steel  sheets. 
All  stainless  steel  sheets  for  such  cargo 
tanks  shall  meet  the  following  minimunri 


requirements: 

Yield  point _  32,000  psl. 

Ultimate  strength _  75,000  pel. 

Elongation^  2-lnch  sample _ 20  percent. 


§  78.324—3  Hiickness  of  metal. 

(a)  The  minimum  thicknesses  of  tank 
^eets  and  ring  stiffeners  shall  be  limited 
by  the  volume  capacity  of  the  tank,  ex¬ 
pressed  in  terms  of  gallons  per  inch  of 
length;  by  the  distance  between  succes¬ 
sive  bulkheads  in  the  case  of  bulkhead 
sheets;  and  by  the  distance  between 
bulkheads,  baffles,  or  other  shell  stiffen¬ 
ers  as  well  as  by  the  radius  of  sh^  cur¬ 
vature  in  the  case  of  shell  sheets  as 
follows: 


*  Existing  tank  motor  vehicles  continuing 
In  service. 

(a)  Specification  cargo  tanks  of  tank 
motor  vehicles.  Cargo  tanks  of  tank  motor 
vehicles  used  for  the  transportation  of  flam¬ 
mable  liquids  or  poisonous  liquids,  class  B, 
which  shall  have  been  in  service  prior  to 
June  15,  1940,  may  be  continued  In  service 
provided  that  they  have  been  designed  and 
constructed  In  accordance  with  the  require¬ 
ments  of  Specification  No.  1001,  1937  edition, 
ot  the  American  Petroleum  Institute,  or  in 
accordance  with  the  requirements  of  speci¬ 
fications  of  the  National  Plre  Protection  As¬ 
sociation,  1929  or  1933  editions. 

(b)  Existing  nonspeciflcaton  cargo  tanks 
of  tank  motor  vehicles.  Cargo  tanks  of  tank 
motor  vehicles  used  for  the  transportation 
of  flammable  liquids  or  poisonous  liquids, 
class  B,  not  meeting  the  requirements  set 
forth  In  paragraph  (a)  of  this  footnote, 
which  shall  have  been  In  service  prior  to 
June  15,  1940,  may  be  continued  in  service, 
provided  that  they  fulfill  the  requirements 
set  forth  under  fi  77.824(s)  and  77.854(h) 
of  this  chapter,  and  that  they  be  provided 
with  the  accessories  as  specified  In  |i  78.324 — 
5, 78324-6(a)  and  78.324-9  through  78.324-12. 

(c)  On  the  required  metal  identification 
plate  substitute  “API  Spec  1001,  1937,**  or 
“NFPA  Spec  1929  (or  1933)**  or  “no  spscin- 
CATiON“  in  place  at  the  specification  number 
shown  In  the  appropriate  specification. 
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(6)  Ring  stiffeners  shall  be  continuous 
around  the  circumference  d  the  tank 
shell,  and  shall  have  at  least  the  section 
moduliis  required  by  the  following  table: 

Mnmnnf  Bicnoli  MoDtTLtn  Rbquibkd  Fob  Snxi. 
Rino  Stotenibs 


Width  of  taxik 


42  Inches  or  less . 

Over  42  inches  to  60  inches. 
Over  60  inches  to  06  inches. 


Section 

modulus 


>0.0104L 

>.0162L 

>.0234L 


1 L  is  the  mRiimnm  distance  from  midpoint  of  unsup* 
sorted  shell  on  one  side  of  ring  sttftener  to  the  midpoint  of 
supported  shell  on  the  opposite  side  of  the  ring  stiffen¬ 
er  Sm  |  78.324-3  for  minimum  thickness  of  ring  still- 


cle  be  frameless,  beyond  the  shell,  at  the 
rear,  shall  be  adequately  protected  in 
the  event  of  collision  by  steel  bumpers 
or  other  equally  effective  devices. 

§  78.324—11  Emergency  discharge  c<m- 
trol. 

(a)  Each  cargo  tank  or  tank  compart¬ 
ment  of  a  bottom-discharge  tank  shall 
be  equipped  with  a  reliable  and  effective 
shut-off  valve  located  inside  the  shell  of 
the  tank  or  tank  compartment  in  the 
tank  or  compartment  outlet;  and  the 
operating  mechanism  for  such  valve  or 
valves  shall  be  provided  with  a  second¬ 
ary  closing  mechanism  remote  from  tank 


tion.  Tanks  failing  to  pass  this  test 
shall  be  suitably  repaired,  and  the  above 
described  tests  shall  be  continued  until 
no  leaks  are  discovered,  before  any  cargo 
tank  is  put  into  service. 

(b)  Test  for  distortion  or  failure. 
Every  cargo  tank  to  which  tdiis  speci¬ 
fication  applies  shall  be  tested  by  pres¬ 
sures  prescribed  in  paragraph  (a)  of  this 
section  and  shall  withstand  such  pres¬ 
sure  without  undue  distortion,  evidence 
of  impending  failure,  or  failure.  Failure 
to  meet  this  requirement  shall  be  deemed 
as  sufficient  cause  for  rejection  under 
this  specification.  If  there  is  undue  dis¬ 
tortion,  or  if  failure  impends  or  occurs. 


tnen 

(i)  If  a  ring  stiffener  is  welded  to  the 
shell,  a  portion  of  the  shell  may,  for 
purposes  of  computing  the  section  modu¬ 
lus,  be  considered  as  a  part  of  the  ring 
section.  If  welded  at  one  side  of  the 
ring  stiffener  only,  such  portion  shall 
not  exceed  20  times  the  shell  thickness 
adjacent  to  the  weld.  If  welded  at  both 
sides  of  the  ring  stiffener,  such  portion 
shall  not  exceed  40  times  the  shell  thick¬ 
ness  adjacent  to  the  weld,  or  the  width 
of  the  r^  stiffener  between  welds  plus 
20  times  the  shell  thickness  adjacent  to 
the  welds,  whichever  is  less. 

(c)  Tank  supports.  The  distance  from 
a  tank  support  to  the  nearest  bulkhead, 
baffle,  or  other  shell  stiffener,  shall  not 
exceed  40  times  the  thickness  of  the  tank 
shell  at  the  point  of  support. 


filling  openings  and  discharge  faucets, 
for  operation  in  the  event  of  fire,  or  other 
accident.  Such  control  mechanism  shall 
be  provided  with  a  fusible  section  which 
will  cause  the  valve  to  close  automatically 
in  case  of  fire,  and  Uie  critical  tempera¬ 
ture  for  the  fusing  of  such  section  shall 
not  exceed  200*  F. 

§  78.324—12  Shear  section. 

(a)  There  shall  be  provided  between 
each  shut-off  valve  seat  and  discharge 
faucet  a  shear  section  which  will  break 
under  strain,  unless  the  discharge  piping 
is  so  arranged  as  to  afford  equivalent 
protection,  and  leave  the  shut-off  valve 
seat  intact  in  case  of  accident  to  the 
discharge  faucet  or  piping. 

§  78.324-13  Anchoring  of  tank. 


the  cargo  tank  shall  not  be  returned  to 
service  unless  a  suitable  repair  is  made. 
This  suitability  of  the  repair  shall  be  de¬ 
termined  by  the  same  method  of  test. 

(c)  Retest  requirements.  See  S  77.824 
(a)  of  this  chapter.^ 

§  78.324-17  Marking  of  cargo  tanka. 

(a)  Metal  identification  plate.  There 
shall  be  on  every  cargo  tank  a  metal 
plate  located  on  the  right  side,  near  the 
front,  in  a  place  readily  accessible  for  in¬ 
spection.  This  plate  shall  be  perman¬ 
ently  affixed  to  the  tank  by  means  of 
soldering,  brazing,  welding,  or  other 
equally  suitable  means;  and  upon  it  shall 
be  marked  by  stamping,  embossing,  or 
other  means  of  forming  letters  into  or 
on  the  metal  of  the  plate  itself,  in  the 
manner  illustrated  below,  at  least  the 


§  78.324-6  Qosures  for  manholes. 

(a)  No  applicable  provision. 

§  78.324—7  Overturn  protection. 

(a)  All  closures  for  filling  openings 
shall  be  protected  from  damage  in  the 
event  of  overturning  of  the  motor  vehi¬ 
cle  by  being  enclosed  within  the  body  of 
the  tank  or  a  dome  attached  thereto  or 
by  the  use  of  suitable  metal  guards  se¬ 
curely  attached  to  the  tank  or  the  frame 
of  the  motor  vehicle. 

§  78.324-8  Outleu. 

(a)  Outlet  fixtures  shall  be  substan¬ 
tially  made  and  attached  to  the  tank  in 
such  a  manner  as  to  prevent  breaks^e 
at  the  outlet  point. 

§  78.324—9  Vents,  valves  and  connec¬ 
tions. 

(a)  Tank  vents.  Each  cargo  tank  or 
tank  compartment  shall  be  provided  with 
a  vacuum  and  pressure  operated  vent 
with  a  minimum  effective  opening  of  0.44 
square  inch,  and  shall  also  be  provided 
with  an  emergency  venting  facility  so 
constructed  as  to  provide  a  Tninimnm 
free-venting  opening  having  a  net  area 
in  square  inches  equal  to  1.26  plus  0.0025 
times  the  capacity  of  the  tsmk  or  com¬ 
partment  in  gallons.  If  the  emergency 
venting  facility  operates  in  response  to 
elevated  temperatures,  the  critical  tem¬ 
perature  for  such  operation  shall  not 
exceed  200“  F. 

<b)  Valve  and  faucet  connections.  All 
oraw-ofl  valves  or  faucets  of  tanks  and 
compartments  shall  have  discharge  ends 
^eaded,  or  be  otherwise  so  designed  as 
to  insure  in  every  instance  a  tight  con- 
Pwtion  with  the  hose  extending  to  the 
storage  fill  pipe. 

78.324—10  Protection  of  fittings. 

(a)  Draw-off  valves  and  faucets  pro¬ 
jecting  beyond  the  frame,  or  if  the  vehl- 


(a)  No  applicable  provision. 

§  78.324-14  Ganging  devices. 

(a)  No  applicable  provision. 

§  78.324—15  Pumps. 

(a)  No  applicable  provision. 

§  78.324-16  Method  of  test. 

(a)  Test  for  leaks.  Every  cargo  tank 
shall  be  tested  by  a  minimum  air  or 
hydrostatic  pressure  of  3  psig.  applied  to 
the  whole  tank  and  dome  if  it  be 
noncompartmented.  If  compartmented, 
each  individual  compartment  shall  be 
similarly  tested  with  adjacent  compart¬ 
ments  empty  and  at  atmospheric  pres¬ 
sure.  Air  pressure,  if  used,  shall  be 
maintained  for  a  period  of  at  least  five 
minutes  during  which  the  entire  sur¬ 
face  of  all  joints  under  pressure  shall  be 
coated  with  a  solution  of  soap  and  water, 
heavy  oil,  or  other  material  suitable  for 
the  purpose,  foaming  or  bubbling  of 
which  indicates  the  presence  of  leaks. 
Hydrostatic  pressure,  if  used,  shall  be 
done  by  using  water  or  other  liquid  hav¬ 
ing  a  similar  viscosity,  the  temperature 
of  which  shall  not  exceed  100“  F.  during 
the  test,  and  applying  pressure  as  pre¬ 
scribed  above,  gauged  at  the  top  of  the 
tank,  at  which  time  all  joints  under  pres¬ 
sure  shall  be  inspected  for  the  issuance  of 
liquid  to  indicate  leaks.  All  closures 
shall  be  in  ifiace  while  test  by  either 
method  is  made.  During  these  tests,  op¬ 
erative  relief  devices  shall  be  clamped, 
plugged,  or  otherwise  rendered  inopera¬ 
tive;  such  clamps,  plugs,  and  similar 
devices  shall  be  removed  immediately 
after  the  test  is  finished.  Any  leakage 
discovered  by  either  of  the  methods 
above  describ^,  or  by  any  other  method, 
shall  be  deemed  evidence  of  failure  to 
meet  the  requirements  of  Uiis  specifica- 


information  indicated  below.  The  plate 
shall  not  be  so  painted  as  to  obscure  the 
markings  thereon. 

Carrier’s  Serial  Number  » 

ManTxfacturer'S  Name  * 

Date  of  Manuf actxire  ■ 

ICO  MC  303 

Nominal  Tank  Capacity _ n.S.  Gallons 

(b)  Test  date  markings.  The  date  of 
the  last  test  shall  be  painted  on  the  tank 
in  letters  not  less  than  inches  high, 
in  legible  colors,  immediately  below  the 
metal  identification  plate  specified  in 
paragraph  (a)  of  this  section. 

(c)  Additional  markings.  In  addition 
to  the  above  markings,  cargo  tanks  must 
be  marked  as  required  by  §  77.823  of  this 
chapter. 

§  78.324—18  Certification. 

(a)  A  certificate  from  the  manufac¬ 
turer  of  the  cargo  tank,  or  from  a  com¬ 
petent  testing  agency,  certifying  that 
each  such  cargo  tank  is  designed  and 
constructed  in  accordance  with  the  re¬ 
quirements  of  the  specification  shall  be 
procured,  and  such  certificate  shall  be 
retained  in  the  files  of  the  carrier  during 
the  time  that  such  cargo  tank  is  em¬ 
ployed  by  him.  In  lieu  of  this  certificate, 
if  the  motor  carrier  himself  elects  to  as¬ 
certain  if  any  su6h  tank  fulfills  the  re¬ 
quirements  of  the  specification  by  his 
own  test,  he  shall  similarly  retain  the 
test  data. 

Carriers  are  not  required  to  nvunber  their 
tanks  serlaUy;  any  designation  regularly  used 
by  the  carrier  to  Identify  the  tank  may  be 
put  in  this  space. 

*In  the  event  the  Identity  of  the  tank 
manufacturer  or  the  date  of  manufacture 
Is  not  known  and  cannot  be  ascertained,  the 
spcuie  Indicated  shall  be  marked  “biakb  un¬ 
known”  and/or  "oatb  or  manutactubb  un¬ 
known.” 
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RULES  AND  REGULATIONS 


§  78.S25  Specification  MC  S04;  '  cargo 
tank*  constructed  of  mild  (open 
hearth  or  bine  annealed)  steel, 
welded  ferrous  allojr  (hif^-tensile 
steel)  <Mr  alnminnm,  primarilj  for  the 
transportation  of  flammable  liquids, 
or  poisonous  licfuids,  class  B,  having 
Reid  (ASTM  D-323)  vapor  pressures 
of  18  psia.  or  more  at  100*  F.,  but 
less  than  those  stated  in  §  73.300  of 
this  chapter,  in  defining  compressed 
gases. 

§  78.325—1  General  requirements. 

(a)  Design  pressure.  The  design  pres¬ 
sure  of  each  cargo  tank  shall  be  not  less 
than  25  psig. 


(b)  Cross-sectional  design.  Tanks 
shall  be  of  circular  cross  section. 

(c)  Workmanship.  *Every  cargo  tank 
shall  be  constructed  in  accordance  with 
the  best  known  and  available  practices. 
In  addition  to  the  other  requirements  of 
this  specification. 

§  78.325-2  Material. 

(a)  MUd  steel  and  aluminum.  All 
mild  steel  and  aluminum  used  In  the 
shell,  heads  and  bulkheads  of  the  cargo 
tank,  shall  meet  or  exceed  the  following 
minimum  requirements:  - 


1 

MUd  Steel 

Aluminum 

All  vessel  parts 

Heads,  bulkheads, 
baffles  and  other 
sheU  stiffeners 

SheU 

Yield  point........................... _ ... _ 

2s,nnniMi _ 

O.MMpill  -  - 

23,000  psl. 

81,000  psL 

7  percent 

TTIfiiinAljt itnuifth  ..  _ _ _  .  - 

Sfijonopai _ 

2S, non  psl _ 

18  peroent _ 

_ 

(b)  High-tensile  and  stainless  steel. 
All  high-tensile  and  stainless  steel  shall 
meet  the  following  minimum  require¬ 
ments: 


Steel  other 
than  stain¬ 
less 

Stalnlees 

steel 

Yield  point .  _ _  _  _  _ 

45,000  psl.... 

82,000  psl. 
76,000  pel. 

20  percent 

mtiTnate  strength  _  _ 

60,000  pel _ 

Elongation,  2-lnch  sample. 

26  percent... 

(c)  Other  material  requirements. 
Cargo  tanks  shall  be  of  all-steel  or 
aluminum  construction,  except  that 
gaskets  need  not  be  metallic  and  except 
that  piping  and  valves  need  not  be  fer¬ 
rous  metal  or  aluminum.  Nonmalleable 
materials  shall  not  be  used  in  the  con¬ 
struction  of  the  tank,  its  mountings  and 
protective  devices,  or  any  valves,  piping, 
or  fittings.  The  metal  and  gaskets  shall 
be  substantially  immune  to  chemical  at¬ 
tack  by  the  materials  to  be  transported 
therein,  or  shall  be  suitably  lined  to  pre¬ 
vent  corrosive  attack,  or  shall  have  the 
thickness  of  the  material  suitably  in¬ 


creased  over  that  required  elsewhere  in 
this  specification  by  an  amount  sufficient 
to  provide  for  such  corrosion  during  the 
estimated  useful  life  of  the  tank.  All 
aluminum  cargo  tanks  and  appur¬ 
tenances  built  to  this  specification  shall 
be  fabricated  of  alloys  authorized  for 
welded  construction  by  (1)  the  1952  edi- 
tion,  or  (2)  the  1959  edition  of  Section 
Vm  of  the  American  Society  of  Me¬ 
chanical  Engineers  Boiler  and  Pressure 
Vessel  Code,  no  revisions.  A  certifica¬ 
tion  from  the  material  supplier  will 
suffice  as  evidence  of  compliance  with 
this  requirement. 

§  78.325—3  lliickness  of  metal. 

(a)  Formulas.  Tanks  for  this  service 
may  be  constructed  of  mild  steel,  high- 
tensile  steel,  stainless  steel,  or  alumi¬ 
num.  Tlie  material  thicknesses  shall 
not  be  less  than  those  obtained  by  apply¬ 
ing  the  following  formulas  nor  less  than 
those  specified  in  paragraph  (d)  of  this 
section: 

PD 


2S  ES 


*  Existing  tank  motor  vehicles  continuing 
In  service. 

(a)  SpecifloatUm  cargo  tanks  of  tank  motor 
vehicles.  Cargo  tanks  of  tank  motor  vehicles 
xised  for  the  transiKirtatlon  of  flammable 
liquids  or  poisonous  liquids,  class  B,  which 
shall  have  been  In  service  prior  to  December 
81.  1056,  may  be  continued  In  service,  pro¬ 
vided  that  they  have  been  designed  and 
constructed  In  accordance  with  si>eciflcatlons 
MO  800,  MC  301  MC  802,  or  MC  303,  and 
provided  further  that  such  tanks  have, 
within  six  months  of  December  31, 1055,  suc¬ 
cessfully  passed  the  tests  prescribed  In 
i  78.325-16. 

(b)  Existing  nonspecification  cargo  tanks 
of  tank  motor  vehicles.  Xxlstlng  cargo  tanks 
not  meeting  aU  requirements  of  this  si)eclfl- 
catlon  and  continuing  In  service  In  accord¬ 
ance  with  paragraph  (a)  of  this  footnote, 
shaU  be  marked  by  the  number  **304’*  applied 
adjacent  to  the  existing  speclfloatlon  num¬ 
ber,  which  number  and  other  data  on  the 
original  metal  Identlflcatlon  plate  shaU  re¬ 
main  legible.  ^ 


Thickness  of  shell=Ts=: 

Thickness  of  head8=:27i 

0.85PL  (for  pressTire  on  concave  side  only) 

“  Sih 

Ts= Minimum  thickness  of  shell  material, 
exclusive  of  aUowance  for  corrosion  or 
other  loadings. 

Minimum  thlcknees  of  head  material, 
after  forming,  exclusive  of  allowance 
for  corrosion  and  other  loadings. 


P=Deslgn  pressure  or  maximum  allowable 
working  pressure,  psl.  The  maximum 
allowable  working  pressxire  for  alumi¬ 
num  shells  shall  be  speclfled  on  the 
basis  of  the  minimum  tensile  strength 
of  the  head  material  for  the  alloy 
xised. 

Ds  Inside  diameter  of  shell.  Inches. 
LsZnslde  crown  radliu  of  head.  Inches. 

Maximum  allowable  stress  value,  psl.— 
Equals  one-fo\irth  of  speclfled  mini¬ 
mum  ultimate  tensile  strength. 

£s= Lowest  efficiency  of  any  longitudinal 
Joint  In  shell. 

Eh  s  Lowest  efficiency  of  any  Joint  In  head. 

(1)  The  knuckle  radius  of  the  head 
shall  not  be  less  than  three  times  the 
material  thickness  and  ttie  straight 
flange  shall  be  not  less  than  one  inch. 

(2)  For  heads  with  pressure  on  the 
convex  side,  the  material  thickness  as 
obtained  by  the  above  formula  shall  be 
increased  by  67  percent,  unless  such 
heads  are  adequately  braced  to  prevent 
excessive  distortion. 

(b)  Corrosion  allowance.  Vessels  or 
part  of  vessels  subject  to  thinning  by  cor¬ 
rosion,  erosion  or  mechanical  abrasion, 
shall  have  provision  made  for  the  desired 
life  of  the  vessel  by  a  suitable  Increase  in 
the  thickness  of  the  material  over  that 
determined  by  the  design  formulas,  or  by 
using  some  other  suitable  method  of 
protection.  Material  added  for  these 
purposes  need  not  be  of  the  same  thick¬ 
ness  for  all  parts  of  the  vessel  if  different 
rates  of  attack  are  expected  for  the  vari¬ 
ous  parts. 

(c)  Other  loadings.  In  addition  to 
the  material  requirements  as  specified  in 
paragraphs  (a)  and  (b)  of  this  section, 
vessels  shall  be  provided  with  stiffeners 
or  other  additional  means  of  support  if 
necessary,  to  present  overstress  or  large 
distortions  due  to  the  following  other 
loadings: 

(1)  Impact  loads. 

(2)  Weight  of  vessel  and  contents  but 
not  less  them  the  water  weight  of  tank 
and  contents.  For  determining  the 
weight  of  the  water  contents  of  the  tank, 
a  gallon  of  water  (231  cubic  inches)  shall 
be  considered  to  weigh  8.32828  poimds. 

(3)  Superimposed  loads  such  as  oper¬ 
ating  equipment,  insulation  and  piping. 

(4)  Reactions  of  supporting  lugs  or 
saddles. 

(5)  Effect  of  temperature  gradients. 

(d)  Thickness  of  mild  steel.  Mini¬ 
mum  thicknesses  of  mild  steel  tank 
sheets  in  n.S.  standard  gauges,  subject 
to  the  foregoing  requirements  in  this 
section.  (These  thicknesses  are  to  be 
multiplied  by  1.44  for  aluminum.) : 


10  or 
lees 

Over  10 
to  14 

Over  14 
to  18 

Over  18 
to  22 

Over  22 
to  26 

Over  26 
to  30 

14 

18 

12 

11 

10 

e 

BHtUi 

Distance  between  attachments  of  bulkheads,  baffles  or 
oUiw  sb^  stlileners: 

14 

14 

14 

13 

12 

11 

14 

14 

13 

12 

11 

10 

14 

13 

12 

11 

10 

0 

Gallons  per  inch  of  tank  length 


Over  30 
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(e)  Thickness  of  high-tensile  and  stainless  steel.  Minimum  thicknesses  of  high* 
te^e  and  stainless  steel  tank  sheets,  in  U.S.  standard  gauges,  subject  to  the 
foregoing  requirements  in  this  section: 


Gallons  per  inch  of  tank  length 

10  or 
less 

Over  10 
to  14 

Over  14 
to  18 

Over  18 
to  22 

Over  22 
to  26 

Over  26 
to  80 

Over  30 

Hekds,  bulkheads,  baffles,  and  ring  stiffeners . 

16 

14 

13 

12 

11 

10 

0 

SHELL 

piitanoe  between  attachments  of  bulkheads,  baffles  or 
other  shell  stiffeners 

36  inches  or  less . 

16 

16 

16 

14 

IS 

12 

11 

Over  36  inches  to  64  inches . 

16 

16 

14 

13 

12 

11 

10 

Over  64  Inches  to  60  inches... . 

16 

14 

18 

12 

11 

10 

9 

§  78.325-4  Joints. 

(a)  Method  of  joining.  Joints  in  the 
tfnir  structure  shall  be  made  by  welding, 
and  may  be  reinforced  where  desired. 
Care  should  be  taken  to  avoid  damage 
by  galvanic  action  due  to  the  presence  of 
dis^milar  metals  at  Joints. 

(b)  Pipe  joints.  Welded  pipe  Joints 
shall  be  used  wherever  possible.  Joints 
In  copper  tubing  shall  be  of  the  brazed 
type  or  of  an  equally  strong  metal  union 
type.  The  melting  point  of  brazing  ma¬ 
terial  must  not  be  less  than  1000*  F. 
Such  Joints  shall  in  any  event  be  of  such 
a  character  as  not  to  decrease  the 
strength  of  the  tubing,  as  by  the  cutting 
of  threads. 

§  78.325-5  Bulkheads,  baffles,  and  ring 
stiffeners. 

(a)  •When  bulkheads  not  required. 
No  bulkheads  shall  be  required  in  any 
cargo  tank  regardless  of  capacity  which 
is  used  in  service  in  which  there  is  never 
less  than  80%  of  the  capacity  volume 
of  the  tank  while  in  transportation  over 
the  highway  and  which  in  service  has 
its  entire  contents  discharged  at  one 
unloading  point,  provided  that  this  re¬ 
quirement  shall  not  apply  to  tanks  oper¬ 
ating  in  or  through  any  Jurisdiction 
where  State  or  local  regulations  require 
seasonal  reduction  of  vehicle  weight  lim¬ 
itations  during  the  time  such  reductions 
are  in  force. 

(b)  When  bulkheads  required.  Ex¬ 
cept  as  provided  in  paragraph  (a)  of 
this  section,  every  cargo  tank  having  a 
total  capacity  in  excess  of  3,000  gallons 
shall  be  divided  by  bulkheads  into  com¬ 
partments  none  of  which  shall  exceed 
2,500  gallons.  Each  bulkhead  required 
by  this  paragraph  shall  be  of  the  same 
minimum  strength  as  is  required  else¬ 
where  in  this  specification  for  tank  heads. 

(c)  Double  bulkheads.  Ttmks  with 
compartments  carrying  fiammable'  liq¬ 
uids  of  different  shipping  names  or  with 
compartments  containing  fiammable  or 
poisonous  liquids,  class  B.  and  liquids 
^t  so  classified  by  the  regulations,  shall 
be  provided  with  an  air  space  between 
compartments.  This  air  space  shall  be 
quipped  and  maintained  with  drainage 
facilities  operative  at  all  times. 

(d)  Baffles  or  shell  stiffeners.  Every 
cargo  tank  or  compartment  of  a  cargo 
tank  over  90  inches  in  length  shall  be 
Prided  with  bafDes  or  equivedent  shell 
stiffeners  so  located  that  the  maximum 

between  any  two  baffles  or 
stiffeners  and  between  any  baffle  or 
stiffener  and  the  nearest  tank  head  or 


bulkhead  shall  not  exceed  60  inches. 
Ring  stiffeners  shall  be  continuoiu 
around  the  circumference  of  the  tank 
shell  and  shall  have  at  least  the  section 
modulus  required  by  the  following  table: 


Mnmfini  SicnoN  Modttlits  Reqvibkd  fob  Rino 
SnrrENERE 


Width  of  tank 

Section  modulus 

Steel 

Alnmlnritn 

42  inches  or  less _ 

‘•0.0104L 

I.0162L 

>.0234L 

>0.0180L 

>.0280L 

i.0400L 

Over  42  Inches  to  60  inches.... 
Over  60  inches  to  06  inches _ 

>  L  Is  tbe  maximum  distance  from  the  mldjMlnt  of  the 
unsupported  shell  on  one  side  of  the  ring  stiffener  to  the 
midpoint  of  the  unsupported  shell  on  the  opposite  side 
of  the  ring  stiffener.  See  (  78.325-3  for  minimum  thick¬ 
ness  of  ring  stiffeners. 

(1)  If  a  ring  stiffener  is  welded  to 
the  shell,  a  portion  of  the  shell  may, 
for  the  purposes  of  computing  the  sec¬ 
tion  modulus,  be  considered  as  a  part 
of  the  ring  section.  If  welded  at  one 
side  of  the  ring  stiffener  only,  such 
portion  shall  not  exceed  20  times  the 
shell  thickness  adjacent  to  the  weld. .  If 
welded  at  both  sides  of  the  ring  stiffener, 
such  portioii  shall  not  exceed  40  times 
the  shell  thickness  adjacent  to  the  weld, 
or  the  width  of  the  ring  stiffener  between 
welds  plus  20  times  the  shell  thickness 
adjacent  to  the  welds,  whichever  Is  less. 

§  78.325—6  Closures  for  manholes. 

(a)  No  applicable  provision. 

§  78.325—7  Overturn  protection. 

(a)  All  closures  for  filling  openings 
shall  be  protected  from  damage  in  the 
event  of  overturning  of  the  motor  ve¬ 
hicle  by  being  enclosed  within  the  body 
of  the  tank  or  dome  attached  to  the 
tank  or  the  frame  of  the  motor  vehicle. 
Protection  shall  also  be  provided  for 
any  protruding  or  projecting  fitting  or 
appurtenance  by  means  of  adequate 
metal  guards.  The  calculated  load  for 
the  protective  devices  shall  be  the 
weight  of  the  tank  motor  vehicle  with 
the  tank  full  of  water,  at  one  “g”  decel¬ 
eration.  If  the  overturn  protection  is 
so  constructed  as  to  permit  accumula¬ 
tion  of  liquid  on  the  top  of  the  tank, 
it  shall  not  be  provided  with  drainacre 
at  or  near  the  front  of  -the  tank. 

§  78.325—8  Tank  outlets. 

(a)  Outlet  fixtures  shall  be  substan¬ 
tially  made  and  attached  to  the  tank 
in  such  a  manner  as  to  prevent  break¬ 
age  at  the  outlet  point. 
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§  78.325-9  Safety  relief  devices,  valves 
and  connections. 

(a)  Safety  relief  devices  required. 
Each  cargo  tank  and  each  compartment 
of  a  tank  shall  be  provided  with  one  or 
more  safety  relief  valves  of  the  spring- 
loaded  type,  provided  that  emergency 
pressure  relief  devices  may  be  used  for 
part  of  the  required  capacity  thereof. 
All  such 'valves  and  devices  shall  be  ar¬ 
ranged  to  discharge  upward  and  tmob- 
structed  in  such  a  manner  as  to  prevent 
any  impingement  of  escaping  gas  upon 
the  tai^.  The  emergency  pressure  re¬ 
lief  devices  shall  be  either  springloaded 
type,  frangible  type  or  fusible  type. 

(b)  Safety  relief  device  capacity.  The 
required  safety  telief  valves  shall  be  set 
to  close  after  discharge  at  a  pressure  not 
lower  than  25  psig.  and  remain  closed  at 
all  lesser  pressures,  provided  that  this 
requirement  shall  not  be  so  construed  as 
to  forbid  the  use  of  vacuum  relief  valves 
or  of  combination  safety  relief  and 
vacuum  relief  valves.  At  a  pressure  not 
exceeding  40  psig.  they  shall  have  a  dis¬ 
charge  capacity  not  less  than  that  of  an 
imobstructed  opening  of  one  square  inch 
for  each  35  square  feet  of  exterior  area 
of  the  tmik  or  compmi^ment  to  which 
they  are  connected,  provided  that  two 
or  more  such  valves  may  be  used  on  the 
same  tank  or  compartment  to  obtain 
the  discharge  capacity  herein  required; 
alternatively,  such  valve  or  valves  may 
at  a  pressure  of  30  psig.  have  a  total 
discharge  capacity  not  less  than  that 
of  an  unobstructed  opening  of  one  square 
inch  for  each  350  square  feet  of  ex¬ 
terior  area  of  the  tank  or  compartment 
to  which  they  are  connected.  If  in  addi¬ 
tion  thereto,  each  such  tank  or  com¬ 
partment  be  provided  with  one  or  more 
frangible-type  or  fusible-tsrpe  safety 
devices  having  a  total  discharge  capacity 
not  less  than  that  of  an  unobstructed 
opening  of  9  square  Inches  for  each  350 
square  feet  of  exterior  area.  The  burst¬ 
ing  pressure  of  the  f rangible-t3rpe  devices 
shall  be  not  less  than  30  psig.  nor  more 
than  40  psig.  Fusible  elements,  if  used, 
shall  have  a  fusing  temperatiire  no 
higher  thsm  200*  F.  They  shall  not  be 
exposed  to  contact  with  the  tank  lading 
or  be  In  contact  with  any  part  of  the 
tank  or  Its  acessorles  so  exposed. 

(c)  Marking  inlets  and  outlets. ,  All 
tank  Inlets  and  outlets,  except  safety 
relief  valves,  shall  be  marked  to  Indi¬ 
cate  whether  they  communicate  with 
vapor  or  liquid  when  the  tank  Is  filled 
to  the  maximum  permitted  filling  level. 

(d)  Markings  on  relief  valves.  Each 
safety  relief  valve  shall  be  plainly  and 
permanently  marked  (1)  with  the  pres¬ 
sure  In  psig.  at  which  it  Is  set  to  start 
to  discharge,  (2)  with  the  actual  rate  of 
discharge  of  the  device  in  cubic  feet  per 
minute  of  air  at  60*  F.  and  atmospheric 
pressure  and  (3)  with  the  manufactur¬ 
er’s  name  and  catalogue  number.  The 
rated  discharge  capacity  of  the  device 
shall  be  determined  at  a  pressure  of  30 
psig. 

(e)  Connections  to  relief  valves.  Con¬ 
nections  to  safety  relief  valves  shall  be 
of  sufficient  size  to  provide  the  required 
rate  of  discharge  through  the  safety  re¬ 
lief  valves. 
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(f)  Protection  of  relief  valves.  Safety 
relief  valves  shall  be  arranged  so  that 
the  possibility  of  tampering  will  be  mini¬ 
mized.  If  the  pressure  setting  or  adjust¬ 
ment  is  external,  the  safety  relief  valves 
shall  be  provided  with  suitable  means  for 
sealing  the  adjustment. 

(g)  Shut-off  valves-  No  shut-oil 
valves  shall  be  installed  between  the 
safety  relief  valves  and  the  tank  except 
in  cases  where  two  or  more  safety  relief 
valves  are  installed  on  the  same  tank,  a 
shut-off  valve  may  be  used  where  the 
arrangement  of  the  shut-off  valve  or 
valves  is  such  as  always  to  afford  full 
required  capacity  flow  through  at  least 
one  safety  relief  valve. 

(h)  Connection  of  safety  relief  valve 
to  vapor  space.  Safety  relief  valves 
shall  have  direct  communication  with 
the  vapor  space  of  the  tank. 

(i)  ‘Prevention  of  excessive  hydrostatic 
pressure.  Any  portion  of  liquid  piping 
or  hose  which  at  any  time  may  be  closed 
at  each  end  must  be  provided  with  a 
safety  valve  to  prevent  excessive  hydro¬ 
static  pressure.  This  safety  relief  valve 
must  not  have  an  intervening  shut-off 
valve  installed. 

(J)  Strength  of  piping,  fittings,  hose 
and  hose  couplings.  Hose,  piping  and 
flttings  shall  be  designed  for  a  bursting 
pressure  at  least  100  psig.  and  not  less 
than  four  times  the  pressure  to  which, 
in  any  instance,  it  may  be  subjected  in 
service  by  the  action  of  a  pump  or  other 
device  (not  including  safety  relief 
valves),  the  action  of  which  may  be  to 
subject  certain  portions  of  the  tank  pip¬ 
ing  and  hose  to  pressures  greater  than 
the  design  pressure  of  the  tank.  Any 
coupling  used  on  hose  to  make  connec¬ 
tions  shall  be  designed  for  a  wotidng 
pressure  not  less  than  20  percent  in  ex¬ 
cess  of  the  design  pressure  of  the  hose 
and  shall  be  so  designed  that  there  wlU 
be  no  leakage  when  connected. 

(k)  Provision  for  expansion  and  vi¬ 
bration.  Suitable  provision  shall  be 
made  in  every  case  to  allow  for  and  pre¬ 
vent  damage  due  to  expansion,  contrac¬ 
tion,  Jarring  and  vibration  of  all  pipe. 
Slip  Joints  shall  not  be  used  for  this 
purpose. 

§  78.325—10  Protection  of  fittings. 

(a)  Piping,  flttings  and  valves  project¬ 
ing  beyond  the  frame,  or  if  the  vehicle 
be  frameless  beyond  the  shell,  shall  be 
adequate  protected  in  the  event  of  col¬ 
lision  by  steel  bumpers  or  other  equally 
effective  devices.  Any  other  part  of  any 
cargo  tank  connected  with  its  cargo 
space  and  similarhr  protruding  shall  be 
similarly  protected. 

§  78.325—11  Emergency  discharge  con¬ 
trol. 

(a)  Automatic  excess-flow  valves. 
Each  cargo  tank  outlet  shall  be  provided 
with  a  suitable  automatic  excess-flow 
valve  or,  in  lieu  thereof,  may  be  fltted 
with  a  quick-closing  internal  valve  de¬ 
signed,  installed  and  operated  so  as  to 
assure  against  escape  of  the  contents  in 
event  of  failure  of  the  outlet.  These 
valves  shall  be  located  inside  the  tank 
or  at  a  point  outside  the  tank  where  the 
line  enters  or  leaves  the  tank.  The  valve 
seat  shall  be  located  inside  the  tank  or 
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shall  be  located  within  a  welded  flange 
or  its  companion  flange,  or  within  a 
nozzle,  or  within  a  coupling.  The  in¬ 
stallation  shall  be  made  in  such  a  man¬ 
ner  as  reasonably  to  assure  that  any 
undue  strain  which  causes  failure  re¬ 
quiring  functioning  of  the  valve  shall 
cause  failure  in  such  a  manner  that  it 
will  not  impair  the  operation  of  the 
valve,  except  that  safety  device  connec¬ 
tions  and  liquid  level  gauging  devices, 
which  are  so  constructed  that  the  out¬ 
ward  flow  of  tank  contents  shall  not  ex¬ 
ceed  that  passed  by  a  No.  54  drill  size 
opening,  are  not  required  to  be  equipped 
with  excess-flow  valves. 

(b)  Excess- flow  valve  settings.  Ex¬ 
cess-flow  valves  shall  be  so  installed  and 
adjusted  that  they  close  automatically 
at  the  rated  flows  of  gas  or  liquid  as 
specifled  by  the  valve  manufacturer. 

(c)  Capacity  of  connections  to  valves. 
The  connections  or  lines  on  each  side  of 
an  excess-flow  valve,  including  valve  flt¬ 
tings,  etc.,  shall  have  a  greater  capacity 
than  the  rated  flow  of  the  excess-flow 
valve. 

(d)  By-pass  of  valve.  Excess-flow 
valves  may  be  designed  with  a  by-pass, 
not  to  exceed  a  No.  60  drill  size  opening, 
to  allow  equalization  of  pressures. 

(e)  Utilization  of  stop-check  valves 
forbidden.  The  use  of  combination  stop- 
check  valves  to  satisfy  with  one  valve 
the  requirements  of  paragraphs  (b),  (c) 
and  (f)  of  this  section  is  forbidden. 

(f)  Filling  and  discharge  shut-off 
valves.  Filling  and  discharge  lines  shall 
be  provided  with  shut-off  valves  located 
as  close  to  the  tank  outlet  as  is  possible. 
If  such  valves  are  not  manuidh^  operated 
they  shall  be  of  an  automatic  quick- 
closing  internal  valve  tsrpe  or  an  auto¬ 
matic  shut-off  type  provided  that  if  such 
valves  are  used,  the  lines  must  have 
manually-operated  shut-off  valve  lo¬ 
cated  in  the  line  ahead  of  the  hose  con¬ 
nection.  Stop-check  or  excess-flow 
valves  shall  not  be  used  to  satisfy  the  re¬ 
quirements  of  this  section. 

§  78.325—12  Shear  section. 

(a)  There  shall  be  provided  between 
each  excess-flow  valve  seat  or  internal 
valve  seat,  and  draw-off  valves,  a  shear 
section  which  will  break  under  strain, 
unless  the  discharge  piping  is  so  arrai^ed 
as  to  afford  equivalent  protection,  and 
leave  the  excess-flow  valve  seat  or  the 
internal  valve  seat  intact  in  case  of 
accident  to  the  draw-off  valve  or  piping. 

§  78.325-13  Anchoring  of  cargo  tank. 

(a)  Hold-down  devices.  Adequate 
hold-down  devices  shall  be  provided  to 
anchor  each  cargo  tank  in  a  suitable 
manner  that  will  not  introduce  imdue 
concentration  of  stresses  and  shall  be 
built  to  withstand  loadings  in  any  di¬ 
rection  equal  to  the  weight  of  the  tank 
and  attachments  when  flUed  with  water. 
These  devices  on  vehicles  with  frames 
shall  incorporate  tumbuckles  or  similar 
positive  action  devices  for  drawing  the 
tank  down  tight  on  the  frame  of  the 
motor  vehicle. 

(b)  Stops  and  anchors.  Suitable  stops 
and  anchors  shall  be  attached  to  the 
motor  vehicle  and  the  cargo  tank  to 
prevent  relative  movement  between  them 


due  to  starting,  stopping  and  turning. 
Stops  and  anchors  shall  be  Installed  so 
as  to , be  readily  accessible  for  Inspection 
and  maintenance  except  that  insulation 
on  lagged  tanks  is  permitted  to  cover 
such  stops  and  anchors. ' 

(c)  Anchoring  integral  cargo  tanks. 
Whenever  any  cargo  tank  is  so  designed 
and  constructed  that  the  cargo  tank  con-  ' 
stitutes,  in  whole  or  in  part,  the  stress 
member  used  in  lieu  of  a  frame,  then 
such  cargo  tanks  shall  be  designed  so 
as  to  successfully  and  adequately  with¬ 
stand  the  stresses  thereby  imposed  in 
addition  to  those  otherwise  imposed  on 
the  cargo  tank. 

§  78.325—14  Gauging  devices. 

(a)  Gauge  device  design.  Every  cargo 
tank  except  tanks  flUed  by  weight,  shall 
be  equipped  with  one  or  more  gauging 
devices  which  shall  indicate  accurately 
the  maximum  permitted  liquid  level  in 
each  compartment.  Additional  gauging 
devices  may  be  installed  but  may  not  be 
used  as  primary  controls  for  filling  of 
cargo  tanks  at  pressures  above  atmos¬ 
pheric.  Acceptable  gauging  devices  for 
use  at  pressures  above  atmospheric  are 
the  rot^  tube,  the  adjustable. slip  tube 
and  the  fixed  length  dip  tube.  Gauge 
glasses  are  not  permitted  to  be  Installed 
on  any  cargo  tank. 

(b)  Fixed  level  indicators.  All  liquid 
level  gauging  devices,  except  those  on 
tanks  provided  with  fixed  maximum 
level  indicators,  shall  be  legibly  and  per¬ 
manently  marked  in  Increments  ef  not 
more  than  20”  F.  to  indicate  the  maxi¬ 
mum  levels  to  which  the  tank  may  be 
filled  with  liquid  at  temperatures  above 
20”  F.  In  the  event  that  it  is  impracti¬ 
cal  to  put  these  markings  on  the  gauging 
device,  this  information  shall  be  marked 
on  a  suitable  plate  affixed  to  the  tank  in 
a  location  adjacent  to  the  gauging 
device. 

(c)  Dip  tubes.  A  fixed  length  dip 
tube  gauging  device,  when  used,  shall 
consist  of  a  dip  pipe  of  small  diameter 
equipped  with  a  valve  at  the  outer  end, 
and  extending  into  the  tank  to  a  speci¬ 
fled  fixed  length.  On  horieontally- 
moimted  cylindrical  tanks,  the  fixed 
length  to  which  the  tube  extends  into 
the  tank  shall  be  such  that  the  device 
will  function  to  indicate  when  the  liquid 
at  a  point  equidistant  from  the  heads  of 
the  tank  in  a  vertical  plane  containing 
the  longitudinal  axis  of  the  tank,  reaches 
the  maximum  level  permitted  by  these 
regulations.  On  spherical  tanks  and  on 
vertically-mounted  cylindrical  tanks, 
the  fixed  length  to  which  the  tube  ex¬ 
tends  into  the  tank  shall  be  such  that 
the  device  will  function  to  indicate  when 
the  liquid  at  a  point  on  the  vertical  axis 
of  the  tank  in  its  normal  position  reaches 
the  maximiim  level  permitted  by  these 
regulations. 

§  78.325—15  Pumps. 

(a)  Liiquid  pumps,  whenever  used, 
must  be  of  suitable  design,  adequately 
protected  against  breakage  by  collisions. 
Unless  they  are  of  the  centrifugal  type, 
they  shall  be  equipped  with  suitable 
pressure  actuated  by-pass  valves  permit 
ting  flow  from  discharge  to  suction  or  to 
the  tank. 
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g  78.325—16  Method  of  test. 

(a)  Test  pressure.  For  each  existing 
specification  MC  300,  MC  301,  MC  302. 
and  MC  303  tank  not  complying  with  all 
requirements  of  this  specification  and 
continuing  in  service  in  accordance  with 
the  provisions  of  S  78.325  footnote  1(a) 
(see  §  78.325-17  regarding  marking  of 
such  tanks),  the  standard  test  pressure 
for  each  required  test  shall  be  50  psig. 
For  each  tank  complying  with  all  re¬ 
quirements  of  this  specification,  whether 
new  or  existing,  the  standard  test  pres¬ 
sure  for  each  required  test  shall  be 
40  psig. 

(b)  Method  of  test.  Every  cargo  tank, 
and  all  piping,  valves,  and  other  acces¬ 
sories  thereof  which  are  subject  to  the 
pressure  of  the  tank  contents,  except 
safety  valves,  shall  be  tested  by  complete 
filling  (including  domes,  if  any)  with 
water  or  other  liquid  having  a  similar' 
viscosity  and  applying  a  pressure  of  not 
less  than  the  standard  test  pressiire 
above  specified.  The  pressure  shall  be 
gauged  at  the  top  of  the  tank.  The  tank 
must  hold  the  prescribed  pressure  for  at 
least  10  minutes.  While  under  pressure, 
the  tank  shall  be  inspected  for  leakage, 
corroded  areas,  bad  dents,  or  other  con¬ 
ditions  which  indicate  weakness  that 
might  render  the  tank  unsafe  for  trans¬ 
portation  service,  and  it  shall  not  be 
placed  in  or  returned  to  service  if  any 
evidence  of  such  unsafe  condition  is  dis¬ 
covered,  imtil  the  deficiencies  have  been 
corrected  and  the  tests  repeated  and 
passed  successfully.  Tank  insulation 
and  jacket  need  not  be  removed  unless 
it  is  found  to  be  Impossible  to  reach  the 
test  pressure  and  to  maintain  a  condition 
of  pressure  equilibrium  after  the  test 
pressure  is  reached.  AU  tank  accessories 
shall  be  leakage  tested  after  Installation 
and  proved  tight  at  not  less  than  the  de¬ 
sign  pressure  of  the  tank,  except  that 
hose  used  on  such  tanks  may  be  tested 
either  before  or  after  installation. 

(c)  Retest  requirements.  See  §  77.824 
(b)  of  this  chapter. 


ICO  MC  304 

Design  Ptessxire _ ......  psig. 

Test  Pressure _ _ _ .... _ _ _ psig. 

Nominal  Tank  Capacity _ _  UJS.  Gallons. 

In  compartments  of _ _ ...., ....  and  .... 

U.S.  Gallons. 


(b)  Test  date  and  pressure  markings. 
The  date  of  the  last  test  shall  be  painted 
on  the  tank  in  letters  not  less  than 
inches  high,  in  legible  colors,  imme¬ 
diately  below  the  metal  identification 
plate  specified  in  paragraph  (a)  of  this 
section.  The  test  pressure  shall  be 
similarly  indicated  by  painting  on  tanks 
requiring  the  test  pressure  of  50  psig.  in 
accordance  with  S  78.325-16 (a). 

(c)  Additional  markings.  In  addition 
to  the  above  markings,  cargo  tanks  must 
be  marked  as  required  by  §  77.823  of  this 
chapter. 

§  78.325—18  Certification. 

(a)  A  certificate  from  the  manufac¬ 
turer  of  the  cargo  tank,  or  from  a  com¬ 
petent  testing  agency,  certifsring  that 
each  such  cargo  tank  is  designed  and 
constructed  in  accordance  with  the  re¬ 
quirements  of  the  specification  shall  be 
procured,  and  such  certificate  shall  be 
retained  in  the  files  of  the  carrier  during 
the  time  that  such  cargo  tank  is  em¬ 
ployed  by  him.  In  lieu  of  this  certifi¬ 
cate.  if  the  motor  carrier  himself  elects  to 
ascertain  if  any  such  tank  fulfills  the 
requirements  of  the  specification  by  his 
own  test  and  examination,  he  shall  sim¬ 
ilarly  retain  the  test  data  and  examina¬ 
tion  data. 


S  78.326  Specification  MC  305;  cargo 
tanks  constructed  of  aluminum  alloys 
for  high-strength  welded  construc¬ 
tion,  primarily  for  the  transportation 
of  flammable  liquids,  or  poisonous 
liquids,  class  B. 

§  78.326-1  General  requirements. 

(a)  Every  cargo  tank  shall  be  con¬ 
structed  in  accordance  with  the  best 
known  and  available  practices,  in  addi¬ 
tion  to  the  other  requirements  of  this 
specification. 

§  78.326—2  Material. 

(a)  All  sheets  for  shell,  heads,  bulk¬ 
heads.  and  bafl9es  of  such  cargo  tanks 
shall  be  of  aluminum  alloys  GR20A  (5052 
commercial  designation),  GR40A  (5154 
commercial  designation).  GM40A  (5086 
commercial  designation) ,  or  GM31A 
(5454  commercial  designation)  conform¬ 
ing  to  Americtm  Society  for  Testing  Ma¬ 
terials  Specification  B209-57T  (as  re¬ 
vised  to  include  5454). 

§  78.326-3  Thickness  of  sheets. 

(a)  The  minimum  thicknesses  of  tank 
sheets  shall  be  limited  by  the  volume  ca¬ 
pacity  of  the  tank,  expressed  in  terms  of 
gallons  per  inch  of  length;  by  the  dis¬ 
tance  between  successive  bulkheads  in 
the  case  of  bulkhead  sheets;  and  by  the 
distance  between  bulkheads,  baffles,  or 
other  shell  stiffeners  as  well  as  by  the 
radius  of  shell  curvature  in  the  case  of 
shell  sheets,  as  follows: 


Tabu  I— Thicknbbs  or  Head,  Bdlvhsad,  Battu  Sheets  and  Rino  Stitveners  > 


Volume  capacity  of  tank  in  gallons  per  nch  of 
length 

10  or  less 

Over  10  to  M 

Ova  14  to  18 

1 

Over  18 

Heads  or  bulkhead*)— dished,  corrugated  or 
reinforced 

Thickness  In  decimal  of  inch#*  .  . 

0.000 

0.100 

0.130 

0.161 

>  Thickness  of  exterior  bead  sheets  shall  never  be  leas  than  the  maxinimn  requirements  for  shell  sheets. 


§  78.325—17  Marking  of  cargo  tanks. 

(a)  Metal  identification  plate.  There 
shall  be  on  every  cargo  tank  a  metal  plate 
located  on  the  right  side,  near  the  front, 
in  a  place  readily  accessible  for  inspec¬ 
tion.  This  plate  shall  be  xiermanently 
afflxed  to  the  tank  by  means  of  soldering, 
brazing,  welding  or  other  equally  suitable 
means;  and  upon  it  shall  be  marked  by 
stamping,  embossing  or  other  means  of 
forming  letters  into  or  on  the  metal  of 
the  plate  itself,  in  the  manner  illustrated 
below,  at  least  the  information  indicated 
below.  The  plate  shall  not  be  so  painted 
as  to  obscure  the  markings  thereon. 

Carrier's  Serial  Number  * 

Manufacturer’s  Name  • 

Date  of  Manufacture  • 


*  Carriers  are  not  required  to  number  their 
tanks  serially;  any  designation  regularly  used 
by  the  carrier  to  Identify  the  tank  may  be 
put  In  this  space. 

*In  the  event  the  Identity  of  the  tank 
manufacturer  or  the  date  of  manufacture  Is 
hot  known  and  cannot  be  ascertained,  the 
•paces  Indicated  shall  be  marked  “icakx 
vnkkown"  and/or  "oan  or  maitdvacturb 
bWXNOWIC.” 

No.  252— Pt.  n.  Sec. 


Tabu  n— Thkkness  or  Sheu  Sheets 


Distance  between  bulkheads,  balBes  or  other  shell  stlflenen 


Volume  capacity  of  tank  in  gallons  per  inch  of 
length 


Shell-sheet  thickness  in  decimals  of  an  Inch  for 
that  portion  of  the  shell  rolled  to  a  radius  of  less 
than  70  inches,  depending  on  spacing  of  shell 
stlflenen 


86  inches  or  less _ _  _ 

a  087 

0.067 

0.006 

0.100 

Over  36  inches  to  54  inches.. _ _ _ _ _ 

.067 

.007 

.109 

.130 

Over  54  Incbes _  _ 

.006 

.100 

.130 

.151 

Shell-sheet  thickness  in  decimals  of  an  inch  for 
that  portion  of  the  shell  rolled  to  a  radius  of  70 
inches  or  more,  but  less  than  fiO  inches,  depend¬ 
ing  on  spacing  of  shell  stlflenen 


SA  inchiM  or  lem -----  - _  _  _ 

a  067 

0.096 

0.109 

0.130 

Over  36  Inches  to  54  inches......^-  _  _ _ 

.096 

.109 

.130 

.16x 

.109 

.130 

.161 

.173 

Bb^-sheet  thickness  In  decimals  of  an  Inch  for 
that  portion  of  the  shell  rolled  to  a  radios  of  00 
inches  or  more,  but  less  than  125  inches,  depend¬ 
ing  on  spacing  of  shell  stlflenen 


0.006 

a  109 

0.130 

a  151 

Over  36  inches  to  54  Indin.— _ _ _ _  — 

.109 

.130 

.151 

.178 

Omr  XA  (nnhaa  ...  _  _ _ 

.130 

.151 

.173 

.104 

23 
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Tabu  n— TmuMBss  of  Shell  Sheets 


MnmfUM  Section  Modiilub  Reohieed  toe  Rmo 

SnEfENEBS 


DisUnoe  between  bnlkbeeds,  bafllee  or  ottier  shell  sUflenets 


Volame  cepecity  (rf  tank  in  galkms  per  indi  of 
length 


10  or  leas 


OTerlOtoM 


Oyerl4tol8 


Oyer  18 


Width  of  tank 


Section 

modolos 


M  Inches  or  less . 

Oyer  30  Inches  to  M  Inches. 
Oyer  M  Inches.. . 


Shell-sheet  thickness  In  decimals  of  an  inch  for 
that  portion  of  the  shell  rolled  to  a  radius  of  126 
InchM  or  more,  depending  on  spacing  of  shell 
stiffeners 


42  Inches  or  less _ 

Oyer  42  Inches  to  00 1 
,  Oyer  00  inches  to  00  Indies. 


0.100 

0.130 

0.161 

0.178 

.130 

.161 

.173 

.104 

.161 

.173 

.184 

.216 

§  78.S26-4  JointE. 

(a)  Method  of  joining.  All  Joints  In 
and  to  tank  shells,  head  and  bulkheads 
shall  be  welded. 

(b)  Strength  of  joints.  All  wdided 
aluminum  Joints  shall  be  made  in  ac¬ 
cordance  with  recognized  good  practice, 
and  the  efficiency  of  a  Joint  shall  not  be 
less  than  85  percent  of  the  annealed 
properties  of  the  adjacent  materiaL 
Aluminum  allo3rs  for  high-strength 
welded  ccmstruction  shall  be  Joined  by  an 
inert  gas  arc  welding  process  using  filler 
metals  R-GR40A.  E-OR40A  (5154  alloy) 
or  R-OM50A.  E-OM50A  (5356  alloy) 
conforming  to  American  Society  of  Test¬ 


ing  Materials  Specification  No.  B285- 
54T  (American  Welding  Society  Spedfi- 
catifm  No.  A5,  10-54T).  Compliance 
with  this  requirement  shall  be  deter¬ 
mined  by  preparing  from  materials 
representative  of  those  to  be  used  in 
tanks  subject  to  this  specification  and 
by  the  same  technique  of  fabrication.  2 
test  specimens  ccmforming  to  figure  as 
shown  below  and  testing  them  to  failure 
in  tension.  One  pair  of  test  specimens 
may  represent  all  the  tanks  to  be  made 
of  the  same  combination  of  materials, 
by  the  same  technique  of  fabrication, 
and  in  the  same  shop,  within  6  months 
after  the  tests  on  such  samples  have 
been  completed. 


>0.0180L 

>.Q280L 

>.0400L 


>  L  to  the  maximum  dtotanoe  from  the  midpoint  of  the 
unsupported  shell  on  one  side  of  the  ring  stiffener  to  the 
midpoint  of  the  unsupported  shell  <m  the  opposite  side  of 
the  ring  stiffener.  Bee  1 78.826-3  for  rntnimriTn  thickness 
oi  ring  stiffeners. 

(1)  If  a  ring  stiffener  is  welded  to 
the  shell,  a  portion  of  the  shell  may,  for 
purposes  of  computing  the  section  mod¬ 
ulus,  be  considered  as  a  part  of  the  ring 
section.  If  welded  at  one  side  of  the 
ring  stiffener  only,  such  portion  shall 
not  exceed  20  times  the  shell  thickness 
adjacent  to  the  weld.  If  welded  at  both 
sides  of  the  ring  stiffener,  such  portion 
shall  not  exceed  40  times  the  shell  thick¬ 
ness  adjacent  to  the  weld,  or  the  width 
of  the  ring  stiffener  between  welds  plus 
20  times  the  shell  thickness  a^acent  to 
the  welds,  whichever  is  less. 

(e)  Tank  supports.  The  distance 
from  a  tank  support  to  the  nearest  bulk¬ 
head,  baffle,  or  other  shell  stiffener  shall 
not  exceed  40  times  the  thickness  of  the 
tank  shell  at  the  point  of  support. 


§  78.326-5  Bulkheads,  baffles  and  ring 
stiffeners. 

(a)  When  bulkheads  not  required. 
The  bulkhead  requirements  in  para¬ 
graph  (b)  of  this  section  do  not  apply 
to  any  cargo  tank,  regardless  of  capac¬ 
ity.  which  is  used  in  a  service  in  which 
the  entire  tank  is  never  loaded  less  than 
80%  full  or  in  which  no  compartment 
of  the  tank  is  ever  loaded  less  than  80% 
full,  provided  that  the  entire  contents 
of  the  tank  or  of  one  or  more  compart¬ 
ments  of  the  tsmk  is  discharged  at  each 
unloading  point.  Flat  bulkheads  and 
baffles  without  reinforcement  are  not 
permitted. 

(b)  When  bulkheads  required.  Ex¬ 
cept  as  provided  in  paragraph  (a)  of 
this  section,  every  cargo  tank  having  a 
total  capacity  in  excess  of  3,000  gallons 
shall  be  divided  by  bulkheads  into  com¬ 
partments,  none  of  which  shall  exceed 
2,500  gallons.  Each  bulkhead  required 
by  this  paragraph  shall  be  of  the  ssune 
minimum  stren^h  as  is  required  else¬ 
where  in  this  specification  for  tank  heads. 


(c)  Double  bulkheads.  Tanks  with 
compartments  carrying  fiammable  li¬ 
quids  of  different  shipping  names  or 
with  compartments  containing  flam¬ 
mable  or  poisonous  liquids,  class  B  and 
liquids  not  so  classified  by  the  regula¬ 
tions,  shall  be  provided  with  an  air  space 
between  compartmrats.  This  air  space 
shall  be  arranged  for  venting  and  be 
equipped  and  maintained  with  drainage 
facilities  operative  at  all  times. 

(d)  Baffles  or  shell  stiffeners.  Elvery 
cargo  tank,  and  every  compsurtment  of 
a  cargo  tank  over  90  inches  in  length, 
shall  be  provided  with  baffles  or  ring 
stiffeners,  the  number  of  which  shall  be 
such  that  the  linear  distance  between 
any  two  adjacent  baffles  or  ring  stiffeners, 
or  between  any  tank  head  or  bulkhead 
and  the  baffle  or  ring  stiffener  nearest  it, 
shall  in  no  case  exceed  60  inches.  Ring 
stiffeners  shall  be  continuous  around  the 
circumference  of  the  tank  shell  and 
shall  have  at  least  the  s^tion  modulus 
required  by  the  following  mble: 


§  78.326-6  Qosnres  for  manholes. 

(a)  No  applicable  provision. 

§  78.326—7  Overturn  protection. 

(a)  All  closures  for  filling  openings 
shall  be  protected  from  damage  in  the 
event  of  overturning  of  the  motor  vehicle 
by  being  enclosed  within  ^e  body  of  the 
tank  or  dome  attached  thereto  or  by  the 
use  of  suitable  metal  guards  securely 
attached  to  the  tank  or  the  frame  of  the 
motor  vehicle.  Protection  shall  also  be 
provided  for  any  protruding  or  projecting 
fitting  or  appurtenance  by  means  of  ade¬ 
quate  metal  guards.  The  calculated  load 
for  the  protective  devices  shall  be  the 
weight  of  the  tank  motor  vehicle  with 
the  tank  full  of  water  at  one  “g"  de¬ 
celeration.  If  the  overturn  protection  is 
so  constructed  as  to  permit  accumulation 
of  liquid  on  the  top  of  the  tank,  it  shall 
not  be  provided  with  drainage  facilities 
which  will  permit  drainage  at  or  near 
the  front  of  the  tank. 

§  78.326—8  Tank  outlets. 

(a)  Outlet  fixtures  shall  be  substan¬ 
tially  made  and  attached  to  the  tank  in 
such  a  manner  as  to  prevent  breakage  at 
the  outlet  point. 

§  78.326—9  Vents,  valves  and  connec¬ 
tions. 

(a)  Tank  vents.  Each  cargo  tank  or 
tank  compartment  shall  be  provided 
with  a  vacuum  and  pressure  operated 
vent  with  a  minimum  effective  opening 
of  0.44  square  inch,  and  shall  also  be 
provided  with  an  emergency  venting 
facility  so  constructed  as  to  provide  a 
minimum  free-venting  opening  having 
a  net  area  in  square  inches  equal  to 
1.25  plus  0.0025  times  the  capacity  of 
the  tank  or  compartment  in  gallons.  If 
the  emergency  venting  facility  operates 
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in  response  to  elevated  tonperatures. 
the  critical  temperature  for  such  opera¬ 
tion  shall  not  exceed  200*F. 

(b)  Valve  and  faucet  connections.  AH 
draw-off  valves  or  faucets  of  tanks  and 
compartments  shall  have  discharge  aids 
threaded,  or  be  otherwise  so  deigned  as 
to  insure  in  every  instance  a  tight  con¬ 
nection  with  the  hose  extending  to  the 
storage  AH  pipe. 

§  78.326-10  Protection  of  fittings. 

(a)  Draw-off  valves  and  faucets 
projecting  beyond  the  frame,  or  if  the 
vehicle  be  frameless,  beyond  the  shell, 
at  the  rear,  shall  be  adequately  pro¬ 
tected  in  the  event  of  collision  by  steel 
bumpers  or  other  equally  effective 
devices. 

§  78.326—11  Emergency  discharge  eon- 
trol. 

(a)  Each  cargo  tank  or  tank  compart¬ 
ment  of  a  bottom-discharge  tank  shall 
be  equipped  with  a  reliable  and  effective 
shut-off  valve  located  inside  the  shell 
of  the  tank  or  tank  compartment  In  the 
tank  or  compartment  outlet;  and  the  op¬ 
erating  mechanism  for  such  valve  or 
valves  shall  be  provided  with  a  second¬ 
ary  closing  mechsmism  remote  from  tank 
filling  openings  and  discharge  faucets, 
for  operation  in  the  event  of  fire  or  other 
accident.  Such  control  mechanism  sliall 
be  provided  with  a  fusible  section  which 
will  cause  the  valve  to  close  automati¬ 
cally  in  case  of  fire,  and  the  critical  tem¬ 
perature  for  ttie  fusing  of  such  section 
shall  not  exceed  200"  F. 

§  78.326-12  Shear  section. 

(a)  There  shall  be  provided  between 
each  shut-off  valve  seat  and  discharge 
faucet  a  shear  section  which  will  break 
under  strain,  unless  the  discharge  piping 
is  so  arranged  as  to  afford  equivalent 
protection,  and  leave  the  shut-off  valve 
seat  intact  in  case  of  accident  to  ttie  dis¬ 
charge  faucet  or  piping. 

§  78.326-13  Anchoring  of  cargo  tank. 

(a)  Hold-down  devices.  Adequate 
hold-down  devices  shall  be  provid^  to 
anchor  each  cargo  tank  in  a  suitable 
manner  that  will  not  introduce  tmdue 
concentration  of  stresses  and  shall  be 
built  to  withstand  loadings  in  any  direc¬ 
tion  equal  to  the  weight  of  the  tank  and 
attachments  when  filled  with  water. 
These  devices  on  vehicles  with  frames 
shall  incorporate  tumbuckles  or  similar 
positive  action  devices  for  drawing  the 
tank  down  tight  on  the  frame  of  the 
motor  vehicle. 

(b)  Stops  and  anchors.  Suitable  stops 
and  anchors  shall  be  attached  to  the 
motor  vehicle  and  the  cargo  tank  to  pre- 
TCnt  relative  movement  between  them 
due  to  starting,  stopping  and  turning. 
Stops  and  anchors  shall  be"  installed  so 
as  to  be  readily  accessible  for  inspection 
Md  maintenance  except  that  insulation 
*8  permitted  to  cover  such  stops  and 
anchors. 

(c)  Anchoring  integral  cargo  tanks. 
Whenever  any  cargo  tank  is  so  designed 
and  constructed  that  the  cargo  tAnk 
constitutes,  in  whole  or  in  part,  the 

member  used  in  lieu  of  a  frame, 
then  such  cargo  tanks  shall  be  designed 
ao  as  to  successfully  and  adequately 


withstand  the  stresses  thereby  Imposed 
in  addition  to  those  otherwise  Imposed 
on  the  cargo  tank. 

§  78.326-14  Caugiiig  devices. 

(a)  No  applicable  provision. 

§  78.326-15  Pumps. 

(a)  Liquid  pumps,  whenever  used, 
must  be  of  suitable  design,  adequately 
protected  agcdnst  breakage  by  collisions. 
Unless  they  are  of  the  centrifugal  type, 
they  shall  be  equipped  with  suitable  pres¬ 
sure  actuated  by-pass  valves  permitting 
fiow  from  discharge  to  suction  or  to  the 
tank. 

§  78.326—16  Method  of  test. 

(a)  Test  for  leaks.  Every  cargo  tank 
shall  be  tested  by  a  minimum  air  or 
hydrostatic  pressure  of  3  psig.  applied 
to  the  whole  tank  and  dome  if  it  be 
noncompartmented.  If  compartmented, 
each  individual  compartment  shall  be 
similarly  tested  with  adjacent  compart¬ 
ments  empty  and  at  atmospheric  pres¬ 
sure.  Air  pressure,  if  used,  shall  be 
maintained  for  a  period  of  at  least  five 
minutes  during  which  the  entire  surface 
of  all  Joints  under  pressure  shall  be 
coated  with  a  solution  of  soap  and  water, 
heavy  oil,  or  other  material  suitable  for 
the  purpose,  foaming  or  bubbling  of 
which  indicates  the  presence  of  leaks. 
Hydrostatic  pressure,  if  used,  shall  be 
done  by  using  water  or  other  liquid  hav¬ 
ing  a  similar  viscosity,  the  temperature 
of  which  shall  not  exceed  100"  F.  during 
the  test,  and  apphring  pressure  as  pre¬ 
scribed  above,  gauged  at  the  top  of  the 
tank,  at  which  time  all  joints  under 
pressure  shall  be  inspected  for  the  is¬ 
suance  of  liquid  to  indicate  leaks.  All 
closures  shall  be  in  place  while  test  by 
either  method  is  made.  During  these 
tests,  operative  relief  devices  shall  be 
clamped,  plugged,  or  otherwise  rendered 
inoperative;  such  clamps,  plugs,  and 
similar  devices  shall  be  removed  im¬ 
mediately  after  the  test  is  finished.  Any 
leakage  discovered  by  either  of  the  meth¬ 
ods  above  described,  or  by  any  other 
method,  shall  be  deemed  evidence  of  fail¬ 
ure  to  meet  the  requirements  of  this 
specification.  Tanks  failing  to  pass  this 
test  shall  be  suitably  repaired,  and  the 
above  described  tests  shall  be  continued 
imtil  no  leaks  are  discovered,  before  any 
cargo  tank  is  put  into  service. 

(b)  Test  for  distortion  or  failure. 
Every  cargo  tank  to  which  this  specifi¬ 
cation  applies  shall  be  tested  by  pressures 
prescribed  in  paragraph  (a)  of  this  sec¬ 
tion  and  shall  withstand  such  pressure 
without  imdue  distortion,  evidence  of 
impending  failure,  or  failure.  Failure 
to  meet  this  requirement  sludl  be  deemed 
as  sufiScient  cause  for  rejection  under 
this  specification.  If  there  is  undue  dis¬ 
tortion.  or  if  failure  Impends  or  occurs, 
the  cargo  tank  shall  not  be  returned  to 
service  luiless  a  suitable  repair  is  made. 
The  suitability  of  the  repair  shall  be  de¬ 
termined  by  the  same  method  of  test. 

(c)  Retest  requirements.  See  S  77.824 
(a)  of  this  chapter. 

§  78.326—17  Marking  of  cargo  tanks. 

(a)  Metal  identification  plate.  There 
shall  be  on  every  cargo  tank  a  metal 
plate  located  on  the  right  side,  near  the 


front,  in  a  place  readily  accessible  for 
inspection.  This  plate  shall  be  per¬ 
manently  affixed  to  the  tank  by  means 
of  solder!^,  brazing,  welding,  or  other 
equally  suitable  means;  and  upon  it  shall 
be  marked  by  stamping,  embossing,  or 
other  means  of  forming  letters  into  or 
on  the  metal  of  the  plate  itself,  in  the 
manner  illustrated  below,  at  least  the 
information  indicated  below.  The  plate 
shall  not  be  so  painted  as  to  obscure 
the  markings  thereon. 

Carrier’s  Serial  Ntonber* 

Manufact\irer*8  Name* 

Date  of  Manxifacture  * 

ICC  MC  305 

Nominal  Tank  Capacity _ _  UJ3.  Gallons 

(b)  Test  date  markings.  The  date  of 
the  last  test  shall  be  painted  on  the  tank 
in  letters  not  less  than  inches  high, 
in  legible  colors,  immediately  below  the 
metal  identification  plate  specific  in 
paragraph  (a)  of  this  section. 

(c)  Additional  markings.  In  addi¬ 
tion  to  the  above  markings,  cargo  tanks 
must  be  marked  as  required  by  §  77.823 
of  this  chapter. 

§  78.326—18  Certification. 

(a)  A  certificate  from  the  manufac¬ 
turer  of  the  cargo  tank,  or  from  a  com¬ 
petent  testing  agency,  certifsring  that 
each  such  cargo  tank  is  designed  and 
constructed  in  accordance  with  the  re¬ 
quirements  of  the  specification  shall  be 
procured,  and  such  certificate  shall  be 
retained  in  the  files  of  the  cmrier  dur¬ 
ing  the  time  that  such  cargo  tank  is 
employed  by  him.  In  lieu  of  this  certifi¬ 
cate,  if  the  motor  carrier  himself  elects 
to  ascertain  if  any  such  tank  fulfills  the 
requirements  of  the  specification  by  his 
own  test,  he  shall  similarly  retain  the 
test  data. 

§  78.330  Specification  MC  310; "  cargo 
tanks  constmcted  of  ferrous  nuite* 
rials,  primarily  for  the  transporta¬ 
tion  of  corrosive  liquids. 

§  78.330—1  General  requirements. 

(a)  Must  comply  with  AJSM.E.  Code. 
Tanks  built  under  this  specification  shall 


*  Carriers  are  not  required  to  ntimber  their 
cargo  tanks  serially;  any  designation  regu¬ 
larly  \ised  by  the  carrier  to  identify  the 
tank  may  be  put  In  this  space. 

*In  the  event  the  Identity  of  the  tank 
manufacttirer  or  the  date  of  manufacture  is 
not  known  and  cannot  be  ascertained,  the 
spaces  indicated  shall  be  marked  “icakk  un¬ 
known"  and/or  “datx  or  iCANurACruxx  un¬ 
known.” 

*  Existing  tank  motor  vehicles  continuing 
in  service. 

(a)  Speeifteation  tank  motor  vehicles. 
Tank  motor  vehicles  used  for  the  transporta¬ 
tion  of  corrosive  liquids  which  shall  have 
been  In  service  prior  to  June  16. 1940,  may  be 
continued  In  service  provided  they  have  been 
designed  and  constructed  in  accordance  with 
the  requirements  set  forth  in  paragraphs  T- 
117(a).  T-118  (a)  and  (b).  T-iao,  T-iai. 
T-iaa,  T-123.  and  T-124  of  Regulations  for 
the  Transportation  of  Explosives  and  Other 
Dangerous  Articles  on  Public  Highways  by 
Motor  Truck  or  Motor  Vehicle,  prescribed  by 
order  of  the  Commission  dated  November  6. 
1934.  and  vacated  on  June  16.  1940. 

(b)  Existing  nonspeciflcation  tank  motor 
vehicles.  Tank  motor  vehicles  used  for  the 
transportation  of  corrosive  liquids  not  meet¬ 
ing  the  requirements  set  forth  in  paragraph 
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be  designed  and  constructed  In  accord¬ 
ance  with  and  fulfill  aU  requirements  of 

(1)  the  1949  edition.  (2)  1950  edition. 
(3)  1952  edition.  (4)  1956  edition,  or  (5) 
the  1959  edition  of  Section  vm  of  the 
American  Society  of  Mechanical  Engi¬ 
neers  Boiler  and  Pressure  Vessel  Code, 
no  revisions,  which  are  hereafter  referred 
to  as  “the  Code.*' 

(b)  Wfien  divided  into  compartments. 
When  the  Interior  of  the  tank  is  di¬ 
vided  into  compartments,  each  compart¬ 
ment  shall  be  designed,  constructed,  and 
tested  as  a  separate  tank. 

§  78.330-2  Material. 

(a>  As  specified  in  paragraphs  U-12, 
U-13.  and  U-20  of  the  Code.  1949  ediUon. 
no  revisions.  Tanks  may  be  constructed 
of  ferrous  materials  listed  in  Table  X7-2 
including  the  stainless  steels  or  of  nickel 
or  nickel  alloys  as  listed  in  Table  U-3  of 
the  Code.  Use  of  other  materials  listed 
in  Table  U-3  may  be  authorized  by  the 
Commission  upon  submission  of  satis¬ 
factory  supporting  data.  Materials  for 
tanks  transporting  hydrogen  peroxide 
over  52  percent  by  weight,  must  comply 
with  the  1956  edition  of  the  Code,  but 
shall  be  limited  to  Aluminum  Association 
Nos.  1060,  1260,  5254,  and  5652.  Other 
aluminum  alloys  may  be  authorized  by 
the  Commission  upon  submission  of  sat¬ 
isfactory  supporting  data. 

(b)  Lining.  Except  as  provided  in 
paragraph  (c)  of  this  section,  cargo 
tanks  must  be  lined  and  the  material 
used  for  lining  each  cargo  tank  subject 
to  this  specification  shall  be  homc^enous, 
nonporous,  imperforate  when  applied, 
not  less  elastic  than  the  metal  of  the 
tank  proper,  and  substantially  immime 
to  attack  by  the  commodities  trans¬ 
ported  therein.  It  shall  be  of  substan¬ 
tially  uniform  thickness  and  it  shall  be 
directly  bonded  or  attached  by  other 
equally  satisfactory  means.  Joints  and 
seams  in  the  lining  shall  be  made  by 
fusing  the  material  together,  or  by  other 
equally  satisfactory  means.  The  Interior 
of  the  tank  shall  be  free  from  scale, 
oxidation,  moisture,  and  all  foreign  mat¬ 
ter  during  the  lining  operation. 

(c)  Conditions  und^  which  tanks 
need  not  he  lined.  Tanks  need  not  be 
lined  as  provided  in  paragraph  (b)  of 
this  section,  if: 

(1)  The  material  of  the  tank  is  sub¬ 
stantially  immune  to  attack  by  the  ma¬ 
terials  to  be  transported  therein. 

(2)  The  material  of  the  tank  is  thick 
enough  to  withstand  10  years’  normal 
service  without  being  reduced  at  any 
point  to  less  thickness  than  that  specified 
in  §  78.330-3  corresponding  to  its  ca¬ 
pacity.  or 

(3)  the  chemical  reaction  between 
the  material  of  the  tank  and  the  com¬ 
modity  to  be  transported  therein  is  such 


(a)  of  this  footnote,  which  shall  have  been 
In  service  prior  to  J\me  15, 1040,  may  be  con¬ 
tinued  In  service  provided  they  fulfill  the 
requirements  set  forth  under  i  77 .834(0)  of 
this  chapter  and  are  and  can  be  maintained 
In  safe  operating  condition,  but  In  any  event 
they  shall  be  equipped  with  at  least  the  ac¬ 
cessories  specified  In  f  78  JSO-8,  -0.  -10.  and 
-12. 

(c)  On  the  required  metal  Identlflcatlon 
plate  substitute  “ICO  Spec  T-118,’*  or  “ICO 
7.S-S-1**  or  “no  sPBCxnCATTON”  as  appropriate. 


as  to  allow  the  tank  to  be  properly  passi¬ 
vated  or  neutralized  as  set  forth  else¬ 
where  in  this  appendix,  or 

(4)  for  the  transportation  of  hydro¬ 
fluoric  acid  of  60  percent  or  higher  con¬ 
centration,  they  be  passivated  in  the  fol¬ 
lowing  or  an  equa^  effective  method: 
By  filling  the  tank  to  not  less  than  90 
percent  of  its  capacity  with  hydrofiuoric 
acid  of  58  percent  strength  and  allowing 
it  to  stand  at  least  48  hours  at  a  tempera¬ 
ture  of  80*  F.,  then  7  hours  at  140*  F.. 
the  internal  pressure  being  maintained 
at  atmospheric  pressure  the  meanwhile. 

§  78.330—3  Tliickness  of  metaL 

(a)  The  minimum  thickness  of  metal 
for  cargo  tanks  shall  be  as  follows: 


Taok  capacity 

Minimtun 

thickness 

(inches) 

Not  nfore  than  1,^  mllAnii  _  . 

Ovw  1,300  to  1,800  g^ons. _ _ 

«•  ~ 

H 

Ovnr  ijflOO  galloTM.  ~  .  _  _  _ 

§  78.330—4  Joints. 

(a)  All  joints  and  seams  formed  in  the 
manufacture  of  any  cargo  tank  shall  be 
made  tight  by  welding,  riveting,  riveting 
and  welding,  brazing,  or  riveting  and 
brazing,  at  the  option  of  the  motor  car¬ 
rier,  subject  to  the  limitation  that  any 
of  the  aforesaid  methods  are  permissible 
only  when  any  one  of  them  or  combina¬ 
tion  as  used  in  the  tank  is  not  subject  to 
adverse  action  by  the  nature  of  the  cor¬ 
rosive  liquid  which  is  to  be  transported 
in  such  tank  provided  that  joints  in 
tanks  for  hydrogen  peroxide  of  concen¬ 
tration  exceeding  52  percent  shall  be 
made  by  welding  only. 

§  78.330—5  Bulkheads,  baffles,  ring  stiff¬ 
eners,  tank  supports  and  compart- 
mentation. 

(a)  No  applicable  provision. 

§  78.330—6  Qosures  for  manholes. 

(a)  The  manhole  cover  shall  be  de¬ 
signed  to  provide  a  secure  closure  of  the 
manhole.  All  covers,  not  hinged  to  the 
tanks,  shall  be  attached  to  the  outside  of 
the  dome  by  at  least  %-lnch  chain  or  its 
equivalent.  All  joints  between  manhole 
covers  and  their  seats  shall  be  made  tight 
against  leakage  of  vapor  and  liquid  by 
use  of  gaskets  of  suitable  material  not 
subject  to  attack  by  the  corrosive  liquid 
to  be  transported  in  the  tank. 

§  78.330—7  Overturn  protection. 

(a)  No  applicable  provision. 

§  78.330—8  Outlets. 

(a)  Outlet  construction.  Except  as 
provided  hereinafter,  no  cargo  tanks, 
except  those  used  for  the  shipmaits  of 
sludge  acid  or  alkaline  corrosive  liquids, 
and  no  tanks  for  the  transportation  of 
hydrogen  peroxide  in  concentrations  ex¬ 
ceeding  52  percent  by  weight,  shall  have 
bottom  discharge  outlets;  outlets  leaving 
the  cargo  tank  at  or  near  the  top  but 
having  the  end  of  the  outlet  below  the 
top  liquid  level  shall  not  be  considered 
as  bottom  outlets  but  such  outlets  must 
be  equipped  with  a  shut-off  valve  at  the 
point  of  outlet  from  the  cargo  tank  and 
a  shut-off  valve  or  a  blank  fiange  or 
screw-on  cap  at  Uie  discharge  end  of 


the  outlet  and  must  not  be  moved  with 
any  of  the  contents  in  the  line  beyond 
the  point  where  it  leaves  the  cargo  tank. 
The  valve  at  the  tank  shall  be  protected 
against  damage  in  the  event  of  over¬ 
turn.  Cargo  tanks  used  for  the  trans¬ 
portation  of  sludge  acid  and/or  alkaline 
corrosive  liquids  may  be  equipped  with 
bottom  outlets  when  the  products  to  be 
transported  are  too  viscous  to  be  un¬ 
loaded  through  a  dome  connection  or 
top  outlet. 

(b)  Bottom  outlets.  Bottom  outlets, 
when  permitted  in  accordance  with  par¬ 
agraph  (a)  of  this  section,  shall  be  of 
metal  not  subject  to  rapid  deterioration 
by  the  lading,  and  each  shall  be  pro¬ 
vided  with  a  valve  or  plug  at  its  upper 
end  and  a  liquid-tight  closure  at  its 
lower  end.  Every  such  valve  or  plug 
shall  be  such  as  to  insure  against  un¬ 
seating  due  to  stresses  or  shocks  inci¬ 
dent  to  transportation.  Bottom  outlets 
are  equipped  with  an  effective  and  reli¬ 
able  shut-off  valve  located  Inside  the 
shell  of  the  tank,  tank  compartment 
outlet  or  sump  if  the  sump  is  integral 
with  the  tank. 

(c)  Bottom  washout  chambers.  Ex¬ 
cept  as  specified  in  subparagraph  (1) 
of  this  paragraph,  tanks  may  be 
equipped  with  bottom  washout  chambers. 
Bottom  washout  chambers  shall  be  of 
metal  not  subject  to  rapid  deterioration 
by  the  lading  and  shall  be  provided  with 
a  liquid-tight  closure  at  its' lower  end. 
If  used  for  loading  or  unloading,  they 
shall  be  equipped  with  a  valve  or  plug 
at  the  upper  end. 

(1)  Bottom  washout  chambers  are  not 
permitted  on  tanks  used  for  the  trans¬ 
portation  of  hydrogen  peroxide  of  con¬ 
centration  exceeding  52  percent  by 
weight. 

§  78.339-9  Vents,  valves  and  connec¬ 
tions. 

(a)  When  installed,  venting,  gauging, 
loading,  and  air  inlet  devices,  including 
their  valves,  shall  be  provided  with  ade¬ 
quate  means  for  their  secure  closure  and 
means  shall  also  be  provided  for  the 
closing  of  pipe  connections  of  valves. 

§  78.330—10  Protection  of  fittings. 

(a)  Draw-off  valves  and  faucets  pro¬ 
jecting  beyond  the  frame,  or  if  the  ve¬ 
hicle  be  frameless,  beyond  the  shell,  at 
the  rear,  shall  be  adequately  protected 
in  the  event  of  collision  by  steel  bumpers 
or  other  equally  effective  devices. 

§  78.330—11  Emergency  discharge  con- 
tnd. 

(a)  See  S  78.330-8 (b). 

§  78.330—12  Shear  section. 

(a)  Discharge  connections.  There 
shall  be  provided  between  each  shut¬ 
off  valve  seat  and  discharge  valve  a 
shear  section  which  will  break  under 
strain,  unless  the  dischare^e  piping  is  so 
arranged  as  to  afford  equivalent  protec¬ 
tion,  and  leave  the  shut-off  valve  seat 
intact  in  case  of  accident  to  the  dis¬ 
charge  valve  or  piping. 

(b)  Heater  coOs.  Heater  coils,  when 
installed,  shall  be  so  constructs  that 
the  breidcing  off  of  their  external  con¬ 
nections  will  not  cause  leakage  of  con¬ 
tents  of  tanks. 
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§  78.330-13  Anchoring  of  tank. 

(a)  No  applicable  provision. 

§  78330-14  Ganging  derices. 

(a)  No  applicable  provisicm. 

§  78.330—15  Pumps  and  compressors. 

(a)  No  applicable  provision. 

§  78.330—16  Method  of  test. 

(a)  Test  for  leaks.  Every  cargo  tank 
shall  be  tested  by  completely  filling  the 
tank  and  dome  with  water  or  other  liQuid 
having  a  similar  viscosity,  the  tempera¬ 
ture  of  which  shall  not  exceed  100*  F. 
during  the  test,  and  applying  a  pressure 
of  1^  times  the  design  pressure  but  not 
lesswan  10  psig.  The  tank  must  hold 
the  prescribed  pressure  for  at  least  10 
minutes  without  leakage  or  evidence  of 
distress.  All  closures  shall  be  in  place 
while  test  is  made,  and  the  pressure  shall 
be  gauged  at  the  top  of  the  tank. 

(b)  Test  tor  distortion  or  failure. 
Every  cargo  tank  shall  be  tested  by  the 
pressures  prescribed  in  paragraph  (a) 
of  this  section  and  shall  withstand  such 
pressures  without  undue  distortion,  or 
if  failure  impends  or  occurs,  the  cargo 
tank  shidl  not  be  returned  to  service  un¬ 
less  a  suitable  repair  is  made.  The  suit¬ 
ability  of  the  repair  shall  be  determined 
by  the  same  method  of  test. 

(c)  Retest  requirements.  See  S  77.- 
824(c)  of  this  chapter. 

§78.330—17  Marking,  of  cargo  tanks. 

(a)  Metal  identification  plate.  There 
shall  be  on  every  cargo  tank  a  metal 
plate  located  on  the  right  side,  near  the 
front,  in  a  place  readily  accessible  for 
inspection.  This  plate  shall  be  perma¬ 
nently  affixed  to  the  tank  by  means  of 
soldering,  brazing,  welding,  or  other 
suitable  means;  and  upon  it  shall  be 
marked  by  stamping,  embossing,  or 
other  means  of  forming  letters  into  or 
on  the  metal  of  the  plate  itself  in  the 
manner  illustrated  below,  at  least  the 
information  indicated  below.  The  plate 
shall  not  be  so  painted  as  to  obscure 
the  markings  thereon. 

Carrier’s  Serial  Number  ^ 

Manufactiirer’s  Name  * 

Date  of  Manufacture  * 

ICC  MC  310  ■ 

Nominal  Capacity _ UA.  Gallons 

(b)  Test  date  markings.  The  date  of 
the  last  test  shall  be  painted  on  the  tank 
in  letters  not  less  than  Wa  inches  high, 
in  legible  colors,  immediately  below  the 
metal  identification  plate  specified  in 
paragraph  (a)  of  this  section. 

(c)  Additional  markings.  In  addition 
to  the  above  markings,  cargo  tanks  must 
be  marked  as  required  by  S  77.823  of  this 
chapter. 


'  Carriers  are  not  required  to  number  their 
tanks  serially:  any  designation  regularly  used 
by  the  carrier  to  identify  the  tank  may  be 
put  in  this  space. 

*In  the  event  the  identity  of  the  tank 
manufacturer  or  the  date  of  manxifacture  Is 
not  known  and  cannot  be  ascertained,  the 
spaces  indicated  shall  be  marked  "bcaks  xm- 
known”  and/or  “dati  oi*  manwactubk  ttk- 
known." 

•  Substitute  “ICC  Spec-T-118."  or  “ICC  7.5- 
8-1,"  or  “ICO  MC  810-H,O,,”  or  "no  spxci- 
kcation,"  as  appropriate. 


§  78.338-18  Certification. 

(a)  A  certificate  from  the  manufac¬ 
turer  of  the  cargo  tank,  or  from  a  com¬ 
petent  testing  agency,  certifying  that 
each  such  tank  is  designed  and  con¬ 
structed  in  accordance  with  the  require¬ 
ments  of  '  the  specification,  shall  be 
procured  and  such  certificate  shall  be 
retained  in  the  files  of  the  carrier  during 
the  time  that  such  tank  is  employed  in 
the  transportation  of  corrosive  liquids 
by  him.  In  lieu  of  this  certificate,  if  the 
motor  carrier  himself  elects  to  ascertain 
if  any  such  tank  fulfills  the  requirements 
of  the  specification  by  his  own  test,  he 
shall  similarly  retain  the  test  data. 
Where  such  tanks  are  used  for  hydrogen 
peroxide  in  concentrations  exceeding 
52  percent  by  weight,  such  certificate  or 
test  data  shall  indicate  that  the  tank 
complies  with  special  provisions  of  this 
specification  for  that  lading. 

§78.331  Specification  MC  311;*  cargo 
tanks  constructed  of  ferrous  metals 
or  aluminum,  primarily  for  the 
transportation  of  corrosive  liquids. 

§  78.331—1  General  requirements. 

(a)  Tank  design.  (1)  Ferrous  ma¬ 
terials.  Cargo  tanks  built  of  ferrous 
materials  under  this  specification  that 


*  Existing  tank  motor  vehicles  continuing 
In  service. 

(a)  Specification  tank  motor  vehicles. 
Tank  motor  vehicles  used  for  the  transporta¬ 
tion  of  corrosive  liquids  which  shall  have 
been  In  service  prior  to  June  15, 1940,  may  be 
continued  In  service  provided  they  have  been 
designed  and  constructed  In  accordance  with 
the  requirements  set  forth  In  paragraphs 
T-117(a),  T-118  (a)  and  (b),  T-120,  T-121. 
T-122,  T-123  and  T-124  of  Regulations  for 
the  Transportation  of  Explosives  and  Other 
Dangerous  Articles  on  Public  Highways  by 
Motor  Truck  or  Motor  Vehicle  prescribed  by 
order  of  the  Commission  dated  November  6, 
1034,  and  vacated  on  June  15,  1940. 

( 1 )  Tank  motor  vehicles  used  for  the 
transportation  of  corrosive  liquids  which 
shall  have  been  In  service  prior  to  December 
31,  1953,  may  be  continued  In  service  pro¬ 
vided  they  have  been  designed  and  con¬ 
structed  In  accordance  with  the  requirements 
of  specification  MC  310  ( §  78.330  of  this 
chapter) . 

(b)  Existing  nonspecification  tank  motor 
vehicles.  Tank  motor  vehicles  used  for  the 
transportation  of  corrosive  liquids  not  meet¬ 
ing  the  requirements  set  forth  In  paragraph 
(a)  of  this  footnote,  which  shall  have  been 
In  service  prior  to  June  15,  1940,  may  be 
continued  In  service  provided  they  fulfill  the 
requirements  set  forth  under  §  78.331-16  and 
are  and  can  be  maintained  In  safe  operating 
condition,  but  In  any  event  they  shall  be 
equipped  with  at  least  the  accessories  speci¬ 
fied  In  ii  78.330-6,  -9,  -10  and  -12  of  speci¬ 
fication  MC  310  or  ii  78.331-6,  -10  and  -12  of 
specification  MC  311. 

(c)  Qualification  of  existing  tank  motor 
vehicles  which  conform  to  specification  MC 
311.  Tank  motor  vehicles  used  for  the  trans¬ 
portation  of  corrosive  liquids  which  shall 
have  been  In  service  prior  to  December  31, 
1963,  and  which  meet  all  of  the  construction 
requirements  of  this  specification  may  be 
continued  In  service  provided  such  cargo 
tanks  are  marked  ICC  MC  311X  on  the  plate 
required  by  i  78331-17. 

(d)  On  the  required  metal  Identification 
plate  substitute  “ICC  Spec  T-118,"  or  "ICC 
7.6-S-l',"  or  “MC  311X,"  or  “no  specifica¬ 
tion”  as  appropriate. 


are  unloaded  by  pressure  must  be  built 
of  welded  c<Histructlon  in  accordance 
with  (1)  the  1949  edition.  (2)  1950  edi¬ 
tion.  (3)  1952  edition,  or  (4)  the  1959 
edition  of  Section  Vm  of  the  Society  of 
Mechanical  Engineers  Boiler  and  Pres¬ 
sure  Vessel  Code,  no  revisions,  except 
that  for  sheet  thicknesses  of  less  than 

inch  wherein  the  Code  specifies  both 
minimum  and  maximum  limits  of  tensile 
value  of  materials,  the  maximum  limits 
need  not  apply.  Such  tanks  shall  not 
have  head,  bulkhead,  baffle  or  shell  thick¬ 
nesses  less  than  that  specified  in 
§  78.331-3  (a)  and  (b).  nor  shall  the 
spacing  of  bulkheads,  baffles  or  shell  stiff¬ 
eners  exceed  that  specified  in  those  para¬ 
graphs. 

(2)  Non  ferrous  materials.  Methods 
of  design,  fabrication,  and  construction 
for  nonferrous  materials  shall  be  such  as 
to  result  in  a  cargo  tank  having  proper¬ 
ties  at  least  equal  to  those  of  a  ferrous 
cargo  tank. 

(b)  When  divided  into  compartments. 
When  the  interior  of  the  tank  is  divided 
into  compartments,  each  compartment 
shall  be  designed,  constructed  and  tested 
as  a  separate  tank. 

§  78.331-2  Material. 

(a)  A.S.M.E.  Code  materials.  Cargo 
tanks  required  to  comply  with  Section 
vm  of  the  American  Society  of  Mechan¬ 
ical  Engineers  Boiler  and  Pressure  Vessel 
Code  must  be  manufactured  of  materials 
authorized  by  the  Code  except  that  for 
sheet  thicknesses  of  less  than  inch 
wherein  the  Code  specifies  both  mini¬ 
mum  and  maximum  limits  of  tensile 
value  of  materials,  the  maximum  limits 
need  not  apply. 

(b)  Ferrous  metal  properties.  Mate¬ 
rials  used  in  cargo  tanks  built  to  conform 
with  the  tables  in  §  78.331-3  must  have 
the  following  minimum  physical  proper¬ 
ties: 


Tleld  point _  25,000  psl. 

Ultimate  strength _  45,000  psl. 


Minimum  elongation,  2-lnch  20  percent, 
sample. 

(c)  Aluminum  properties.  Aluminum 
materials  must  have  the  following  mini¬ 
mum  physical  properties: 


yield  point _  12,000  pel. 

Ultimate  strength _  17,000  psl. 


Minimum  elongation,  2-lnch  6  percent. 

sample. 

(d)  Lining.  Except  as  provided  in 
paragrah  (e)  of  this  section,  cargo 
tanks  must  be  lined  and  the  material 
used  for  lining  each  cargo  tank  subject 
to  this  specification  shall  be  homogenous, 
nonporous,  imperforate  when  applied, 
not  less  elastic  than  the  metal  of  the 
tank  proper,  and  substantially  immune 
to  attack  by  the  commodities  to  be  trans¬ 
ported  therein.  It  shall  be  of  substan¬ 
tially  uniform  thickness,  and  it  shall  be 
directly  bonded  or  attached  by  other 
equally  satisfactory  means.  Joints  and 
seams  in  the  lining  shall  be  made  by 
fusing  the  material  together,  or  by  other 
equally  satisfactory  means.  The  in¬ 
terior  of  the  tank  shall  be  free  from 
scale,  oxidation,  moisture,  and  all  for¬ 
eign  matter  during  the  lining  operation. 
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(c)  Cargo  tanks  built  of  nonferrous  metals.  Cargo  tanks  constructed  of  mate¬ 
rials  other  than  mild,  high-tensile  or  stainless  steel  shall  have  shell  and  head 
thicknesses  designed  in  accordance  with  the  following  formula: 


Thickness  for  materials  other  than  steel-  Steel  thickness  from  tablesX'^ - 3X1W - 

V  Modulositf  elasticity  of  material  to  be  used 


§  78.331-4  Joints. 

(a)  All  Joints  and  seams  formed  in  the 
manufacture  of  any  cargo  tank  shall  be 
made  tight  by  welding. 

§  78.331—5  Bulkheads,  baffles,  ring 
stiffeners,  tank  supports  and  com* 
partmentation. 

(a)  Flat  heads  or  flat  bulkheads  with¬ 
out  reinforcement  are  not  permitted. 
The  use  of  baffles  is  not  a  specifleation 
requirmnent. 

§  78.331—6  Closures  for  manholes. 

(a)  The  manhole  cover  shall  be  de¬ 
signed  to  provide  a  secure  closure  of  the 
manhole.  All  joints  between  manhole 
covers  and  their  seats  shall  be  made  tight 
against  leakage  of  vapor  and  liquid  by 
use  of  gaskets  of  suitable  material  not 
subject  to  attack  by  the  corrosive  liquid 
to  be  transported  in  the  tank. 

§  78.331—7  Overturn  protection. 

(a)  All  closures  for  filling  openings 
and  outlets  shall  be  protected  from 
damage  in  the  event  of  overturn  of  the 
motor  vehicle  by  being  enclosed  within 
the  body  of  the  tank  or  dome  attached 
thereto  or  the  use  of  substantial  metal 
guards  securely  attached  to  the  cargo 
tank  or  frame  of  the  motor  vehicle. 

$  78.331-8  Outlets. 

(a)  Outlet  construction.  No  cargo 
tank,  except  those  used  for  shipments  of 
sludge  acid  or  alkaline  corrosive  liquids, 
shall  have  bottom  discharge  outlets;  out¬ 
lets  leaving  the  cai^o  tank  at  or  near 
the  top  but  having  the  end  of  the  outlet 
below  the  top  liquid  level  shall  not  be 
considered  as  bottom  outlets  but  such 
outlets  must  be  equipped  with  a  shut-off 
valve  at  the  point  of  outlet  from  the 
cargo  tank  and  a  shut-off  .valve  or  a 
blank  flange  or  screw-on  cap  at  the  dis¬ 
charge  end  of  the  outlet,  and  must  not  be 
moved  with  any  of  the  contents  in  the 
line  beyond  the  point  where  it  leaves  the 
cargo  tank.  Hie  valve  at  the  tank  shall 
be  protected  against  damage  in  the  event 
of  overturn.  Cargo  tanks  used  for  the 
transportation  of  sludge  acid  and/or  al¬ 
kaline  corrosive  liquids  may  be  equipped 
with  bottom  outlets  when  the  products 
to  be  transported  are  too  viscous  to  be 
unloaded  through  a  dome  coimecUon  or 
top  outlet. 

(b)  Bottom  outlets.  Bottom  outlets, 
when  permitted  in  accordance  with  para¬ 
graph  (a)  of  this  section,- shall  be  of 
metal  not  subject  to  rapid  deterioration 
by  the  lading,  and  each  shall  be  provided 
with  a  valve  or  plug  at  its  upper  end  and 
a  liquid-tight  closiure  at  its  lower  end. 
Every  such  valve  or  plug  shall  be  such 
as  to  insure  against  unseating  due  to 
stresses  or  shocks  incident  to  transporta¬ 
tion.  Bottom  outlets  must  be  equipped 
with  an  effective  and  reliable  shut-off 
valve  located  inside  the  shell  of  the  tank, 
tank  compartment  outlet,  or  sump  if  the 
sump  is  integral  with  the  tank. 


(c)  Bottom  toashout  chambers.  Cargo 
tanks  may  be  equipped  with  bottom 
washout  chambers.  Bottom  washout 
chambers  shall  be  of  metal  not  subject  to 
rapid  deterioration  by  the  lading  and 
shall  be  provided  with  a  liquid-tight 
closure  at  its  lower  end.  If  used  for 
loading  or  unloading,  they  shall  be 
equipped  with  a  valve  or  plug  at  the 
upper  end. 

§  78.331—9  Vents,  valves  and  connec¬ 
tions. 

(a)  Safety  vent.  Each  cargo  tank  or 
compartment  thereof  must  be  equipped 
with  suitable  pressure  relief  devices  as 
required  by  the  Code,  or  shall  be  fitted 
with  suitable  rupttire  discs  in  the  dome 
or  manhole  assemblies  in  lieu  of  me¬ 
chanical  pressure-relief  valves.  Such 
discs  shall  be  designed  to  rupture  at  not 
to  exceed  1  %  times  the  design  pressure. 

(b)  Gauging,  loading  and  air-inlet  de¬ 
vices.  Gauging,  loading  and  air-inlet  de¬ 
vices,  including  their  valves,  shall  be 
provided  with  adequate  means  for  their 
secure  closure,  and  means  shall  also  be 
provided  for  the  closing  of  pipe  con¬ 
nections  of  valves. 

§  78.331—10  Protection  of  fittings. 

(a)  Draw-off  valves  and  fittings  of 
cargo  tanks  projecting  beyond  the  frame, 
or  if  the  vehicle  be  frameless,  beyond  the 
shell,  shall  be  adequately  protected  in 
the  event  of  a  collision  by  steel  bumpers 
or  other  equally  effective  devices. 

§  78.331—11  Emergency  discharge  con- 
troL 

(a)  See  S  78.331-8(b). 

§  78.331—12  Shear  section. 

(a)  Discharge  connections.  There 
shall  be  provided  between  each  shut-off 
valve  seat  and  discharge  valve  a  shear 
section  which  will  break  under  strain, 
unless  the  discharge  piping  is  so  ar¬ 
ranged  as  to  afford  equivalent  protec¬ 
tion,  and  leave  the  shut-off  valve  seat 
intact  in  case  of  accident  to  the  dis¬ 
charge  valve  or  piping. 

(b)  Heater  coils.  Heater  coils,  when 
installed,  shall  be  so  constructed  that 
the  breaking  off  of  their  external  con¬ 
nections  will  not  cause  leakage  of  con¬ 
tents  of  tanks. 

§  78.331—13  Anchoring  of  tank. 

(a)  No  applicable  provision. 

§  78.331—14  Gauging  devices. 

(a)  Every  cargo  tank,  and  every  com¬ 
partment  must  be  equipped  with  a  means 
of  indicating  outage. 

§  78.331—15  Pumps  and  compressors. 

(a)  No  applicable  provision. 

§  78.331-16  Method  of  test. 

(a)  Test  for  leaks.  Every  cargo  tank 
shall  be  tested  by  completely  filling  the 
tank  and  dome  with  water  or  other  Uquid 
having  a  similar  viscosity,  or  with  a  cor¬ 
rosive  liquid  permitted  to  be  transported 


in  the  cargo  tank,  the  temperature  of 
which  shall  not  exceed  100*  F.  during 
the  test,  and  apphring  a  pressure  of 
times  the  design  pressure  but  not  less 
than  3  psig.  The  pressure  shall  be 
gauged  at  the  top  of  the  tank.  The  tank 
must  hold  the  prescribed  pressure  for 
at  least  10  minutes  without  failure,  un¬ 
due  distortion,  leakage  or  evidence  of 
impending  failure.  All  closures  shall 
be  in  place  while  test  is  made. 

(b)  Test  for  distortion  or  failure. 
Every  cargo  tank  shall  be  tested  by  the 
pressures  prescribed  in  paragraph  (a)  of 
this  section  and  shall  withstand  such 
pressiires  without  undue  distortion  or 
other  indication  of  impending  failure. 
If  there  is  imdue  distortion,  or  if  failure 
impends  or  occurs,  the  cargo  tank  shall 
not  be  returned  to  service  unless  a  suit¬ 
able  repair  is  made.  The  suitability  of 
the  repair  shall  be  determined  by  the 
same  method  of  test. 

(c)  Test  of  heating  system.  After  an 
Interior  heating  system  consisting  of  coil 
piping  is  installed,  and  before  the  tanks 
to  which  they  are  fitted  are  placed  in 
service,  the  heating  system  shall  be 
tested.  Systems  employing  media  such 
as  steam  or  hot  water  under  pressure 
for  heating  the  contents  of  cargo  tanks 
shall  be  tested  with  hydrostatic  pressure 
and  proved  to  be  tight  at  200  psig.  Sys¬ 
tems  employing  flues  for  the  heating  of 
the  contents  of  cargo  tanks  shall  be 
suitably  tested  to  insure  against  the  leak¬ 
age  of  the  contents  of  the  tanks  either 
into  the  flues  or  into  the  atmosphere. 

(d)  Retest  requirements.  See  §  77.824 

(c)  of  this  chapter. 

§  78.331—17  Marking  of  cargo  tanks. 

(a)  Metal  identification  plate.  There 
shall  be  on  every  cargo  tank  a  metal 
plate  located  on  the  right  side,  near  the 
front,  in  a  place  readily  accessible  for 
inspection.  This  plate  shall  be  perman¬ 
ently  afiOxed  to  the  tank  by  means  of 
soldering,  brazing,  welding,  or  other  suit¬ 
able  means;  and  upon  it  shall  be  marked 
by  stamping,  embossing,  or  other  means 
of  forming  letters  into  or  on  the  metal  of 
the  plate  itself  in  the  manner  illustrated 
below,  at  least  the  information  indicated 
below.  The  plate  shall  not  be  so  painted 
as  to  obscure  the  markings  thereon. 

Carrier’s  Serial  Number  ^ 

Manufacturer’s  Name  > 

Date  of  Manufacture  * 

ICCMC  •  •  •• 

Maximum  Working  Pressure 

Material 

Lining 

Nominal  Capacity _ U.S.  Gallons 

Density  of  Cargo,  Biaxlmum  ...  Lb./Gallon 


^  Carriers  are  not  required  to  number  their 
tanks  serially;  any  designation  regularly  used 
by  the  carrier  to  Identify  the  tank  may  be 
put  In  this  spcuie. 

*In  the  event  the  Identity  of  the  tank 
maniifacturer  or  the  date  of  manufacture 
Is  not  known  and.  cannot  be  ascertained,  ttie 
spaces  Indicated  shall  be  marked  "make  trM- 
KNOWK”  and/or  "date  or  MANTTrAcruRE  un¬ 
known.” 

■For  MC  311  cargo  tanks  insert  MC  SU¬ 
ITS  for  steel  tanks  designed  In  accordance 
with  Table  n  of  i  78.881-3  (b);  MC  311-ms 
for  steel  tanks  designed  in  accordance  with 
Table  m  of  I  78.831-8(b):  and  MC  311-IVS 
for  steel  tanks  designed  In  accordance  with 
Table  IV  of  i  78.331-8 (b).  For  aluminum 
tanks  substitute  AL  for  S. 
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(b)  Test  date  markings.  The  date  of 
the  last  test  shall  be  painted  on  the  tank 
In  letters  not  less  than  1)4  Inches  high, 
in  legible  colors,  immediately  bdow  the 
metal  identillcation  plate  apecifled  in 
paragraph  (a)  of  this  section. 

(c)  Additional  markings.  In  addition 
to  the  above  markings,  cargo  tanks  must 
be  marked  as  required  by  I  77.823  of  this 
chapter. 

§  78.331—18  Certification. 

(a)  A  certificate  from  the  manufac¬ 
turer  of  the  cargo  tank,  or  from  a  com¬ 
petent  testing  agency,  certlfirlng  that 
each  such  cargo  tank  is  designed  and 
constructed  in  accordance  with  the  re¬ 
quirements  of  the  specification  shall  be 
procured,  and  such  certificate  shall  be 
retained«in  the  files  of  the  carrier  dur¬ 
ing  the  time  that  such  cargo  tank  is  em¬ 
ployed  by  him.  In  lieu  of  this  certificate, 
if  the  motor  carrier  himself  elects  to 
ascertain  if  any  such  tank  fulfills  the 
requirements  of  the  specification  by  his 
own  test,  he  shall  similarly  retain  the 
test  data. 

§  78.336  Specification  MC  330;  cargo 
tanks  constructed  of  steel,  primarily 
f(H*  transportaticm  of  compressed 
gases.  For  qualification  of  existing 
cargo  tanks  for  continued  service,  see 
§  73.33  (b),  (c),  (d),  (e),  (f),  (g), 
(h)  and  (i)  of  this  chapter. 

§  78.336—1  General  requirements. 

(a)  Code  construction.  Tanks  shall 
be  of  seamless  or  welded  steel  construc¬ 
tion  or  combination  of  both  and  shall  be 
designed  and  constructed  in  accordance 
with  and  fulfill  the  requirements  of  (1) 
the  1950  edition.  (2)  1952  edition.  (3) 
1956  edition,  (4)  1959  edition,  or  (5) 
1962  edition  of  Section  vm  of  the  Amer¬ 
ican  Society  of  Mechanical  Engineers 
Boiler  and  Pressure  Vessel  Code;  no  re¬ 
visions  except  to  include  ASME  Case 
Interpretations  Nos.  1204-9,  1297-3,  and 
1298-2  and  all  addendas  through  the 
1962  addenda  issued  July  16,  1962,  (any 
or  all  of  which  hereinedter  is  referred 
to  as  “the  Code”).  When  the  above 
referenced  ASME  Case  interpretations 
are  used  for  the  construction  of  tanks, 
the  following  additional  requirements 
shall  be  met: 

(1)  Welding  procedure  and  welder 
performance  tests  shall  be  made  in  ac¬ 
cordance  with  the  1962  edition  of  Sec¬ 
tion  IX  of  the  ASME  Boiler  and  Pressure 
Vessel  Code.  In'  addition  to  the  essen¬ 
tial  variables  enumerated  in  Section  IX 
of  this  Code,  the  following  shall  also  be 
considered  essential  variables:  number 
of  passes,  thickness  of  plate,  heat  input 
per  pass,  and  manufacturer  of  rod  or 
flux.  The  number  of  passes,  thickness 
of  plate  and  heat  input  per  pass  shall 
not  vary  more  than  25  percent  from  the 
procedure  qualiflcation. 

(2)  Impact  tests  shall  be  made  on  a 
lot  basis.  A  lot  shall  be  deflned  as  100 
tons  or  less  of  the  same  heat,  and  hav¬ 
ing  a  thickness  variation  no  greater 
than  plus  or  minus  25  percent.  The 
minimum  impact  required  for  full  size 
specimens  shall  be  20  ft.-lbs.  (or  10  ft.- 
Ibs.  for  half  sized  specimens)  at  0*  F. 
Charpy  V-notch  in  both  the  longitudi¬ 
nal  and  transverse  direction.  If  the  lot 
test  does  not  pass  this  requirement,  in¬ 


dividual  plates  may  be  accepted  if  they 
indlvidusdly  meet  this  impact  test 
requirement. 

(3)  Welding  procedure  and  welder 
qualiflcation  tests  shaU  be  made  each 
year  with  one  copy  of  the  reports  sub¬ 
mitted  to  the  Bureau  of  Explosives. 

ExcipnoN:  Chlorine  tanks  shall  be  fully 
radiographed  and  stress  relieved  in  accord¬ 
ance  with  the  provisions  of  the  Code  under 
which  they  are  constructed. 

(b)  Design  pressure.  The  design  pres¬ 
sure  of  axtank  authorized  under  this 
specification  shall  be  not  less  than  the 
vapor  pressure  of  the  commodity  con- 
tfidned  therein  at  115*  F.  or  as  prescribed 
for  a  particular  commodity  in  §  73.315 
(a)  (1)  of  this  chapter,  except  that  in  no 
case  shall  the  design  pressure  of  any 
container  be  less  than  100  psig.  nor  more 
than  500  psig.  When  corrosion  factor  is 
prescribed  by  these  regulations  (see 
8  73.315(a)  (1)  Note  4  of  this  chapter) 
the  wall  thickness  of  the  tank  calculated 
in  accordance  with  the  Code  (see  i>ara- 
graph  (a)  of  this  section)  shall  be  in¬ 
creased  by  20  percent  or  0.10  inch, 
whichever  is  less. 

Non  1.  The  term  "design  pressure"  as 
used  in  this  specification  is  identical  to  the 
term  “maximum  aUowable  WOTklng  pressure" 
as  used  in  the  Code  (see  paragraph  (a)  of 
this  section). 

(c)  Grouping  openings.  Except  as 
noted  below,  all  openings  in  the  tank 
shall  be  grouped  in  one  location,  either  at 
the  top  of  the  tank  or  at  one  end  of  the 
tank. 

Exceptions.  (1)  Chlorine  tanks  shall  be 
equipped  with  a  noiszle  located  in  the  top  ot 
the  tank.  The  nozzle  shaU  be  fitted  with  a 
dome  cover  plate  which  shaU  conform  with 
the  standard  of  The  Chlorine  Institute,  Inc. 
Dwg.  103-8,  dated  January  23,  1968.  There 
shall  be  no  other  opening  in  the  tank.  (2) 
The  openings  for  liquid  level  gauging  devices, 
or  for  safety  relief  devices  may  be  instaUed 
separately  at  the  other  location  or  in  the 
side  of  the  shell.  (8)  One  plugged  opening 
of  2-inch  National  Pipe  Thread  or  less  pro¬ 
vided  for  maintenance  purposes  may  be  lo¬ 
cated  elsewhere.  (4)  Loading  and  unloading 
connections  may  be  located  in  the  bottom  of 
the  tank. 

(d)  Reflective  design.  Every  uninsu¬ 
lated  cargo  tank  permanently  atta^ed 
to  a  tank  motor  vehicle  shall,  unless  it 
be  covered  with  a  Jacket  made  of  alumi¬ 
num.  stainless  steel,  or  other  bright  non- 
tamishing  metal,  be  painted  all  over  a 
white,  aluminum,  or  similar  reflecting 
color. 

(e)  Insulation  for  carbon  dioxide, 
chlorine  and  nitrous  oxide  cargo  tanks. 
See  8  73.33 (p)  of  this  chapter. 

§  78.336—2  MateriaL 

(a)  General.  All  material  used  fpr  the 
construction  of  the  tank  and  appurte¬ 
nances  shall  be  suitable  for  use  with  the 
commodity  to  be  transported  therein. 
See  also  8  73.33 (n)  of  this  chapter. 

(b)  For  chlorine.  All  plates  for  tank, 
manway  nozzle  and  anchorage  of  tanks 
used  in  the  transportation  of  chlorine 
must  be  made  of  steel  complsring  with 
requirements  of  AB.TAf.  Specification 
A-300-52T  titted  “Steel  Plates  for  Pres¬ 
sure  Vessels  for  Service  at  Low  Temper¬ 
atures.”  Class  1,  Grade  "A”,  flange  or 
fire  box  quality,  impact  test  specimens 


made  by  the  plate  manufacturers  shaU 
be  of  the  Charpy  Keyhole  notch  type 
and  must  meet  impact  requirements  (in 
both  longitudinal  and  transverse  direc¬ 
tions  of  rolling)  of  this  specification  at 
a  temperature  of  minus  50*  F. 

§  78.336-3  ThickneM  of  metal. 

(a)  Material  thtcknew  shall  be  as  re¬ 
quired  by  the  Code  (see  8  78.338-1  (a)), 
except  that  material  of  thickness  less 
than  inch  shall  not  be  used  for  the 
shell,  heads  and  protective  housings  or 
devices,  except  for  chlorine  tanks  the 
wall  thickness  shall  be  not  less  than 
%  inch,  including  corrosion  allowance. 

§78.336-4  Joints.  ^ 

(a)  Joints  Shan  be  as  required  by  the 
Code  (see  8  78.336-1  (a) ). 

§  78.336—5  Bulkheads,  bafl3es  and  ring 
stiffeners. 

(a)  No  appUcable  provision. 

§  78.336-6  Qosnres  for  manholes. 

(a)  No  appUcable  provision. 

§  78.336—7  Overturn  protection. 

(a)  See  8  78.336-10. 

§  78.336-8  Outlets. 

(a)  See  8  78.336-1  (c). 

§  78.336-9  Safety  relief  devices,  valves 
and  connections. 

(a)  Safety  relief  devices.  See  8  73.315 
(i)  of  this  chapter. 

(b)  Piping,  valves  and  fittings.  See 
8  73.33(m)  of  this  chapter.  For  mani¬ 
folding  of  cargo  tank  containers,  see 
8  73.301(f)  of  this  chapter. 

(c)  Marking  inlets  and  outlets.  AU 
tank  inlets  and  outlets,  except  safety 
relief  valves,  shaU  be  marked  to  desig¬ 
nate  whether  they  cmnmunlcate  with 
vapor  or  Uquid  when  the  tank  is  fiUed 
to  the  maximum  permitted  filling 
density. 

"'^(d)  Refrigerating  and  heating  coils. 
See  8  73.33 (q)  of  this  chapter. 

§  78.336—10  Protection  of  fittings. 

(a)  AU  valves,  fittings,  accessories, 
safety  reUef  devices,  gauging  devices, 
and  the  like  shaU  be  adequately  protected 
against  mechanical  damage. 

Exception:  On  chlorine  tanks  there  shall 
be  a  protective  housing  and  cover  plate  con¬ 
forming  to  the  Chlorine  Institute,  Inc.,  Dwg. 
137-1  dated  November  7,  1962  to  permit  the 
use  of  standard  emergency  kits  for  control¬ 
ling  leaks  In  fittings  on  the  dome  cover 
plate. 

(b)  The  protective  device  or  housing 
shaU  comply  with  the  requirements  un¬ 
der  which  the  tanks  are  fabricated  with 
respect  to  design  and  construction,  and 
ShaU  be  designed  to  withstand  static 
loadings  in  any  direction  equal  to  twice 
the  weight  of  the  tank  and  attachments 
when  flUed  with  the  lading  using  a  safety 
factor  of  not  less  than  four,  based  on  the 
ultimate  strength  of  the  material  to  be 
used. 

§  78.336-11  Emergency  discharge  con- 
troL 

(a)  Excess-flow  valves.  See  8  73.33 
(o)  of  this  chapter. 

(b)  Shut-off  valves.  See  8  73.33 (o)  (3) 
of  this  chapter. 
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§  78.336-12  Shear  aection. 

(a)  No  applicable  provision. 

§78.336-13  Anchoring  of  tank. 

(a)  Hold-down  devices.  Adequate 
“hold-down*'  devices  shall  be  provided 
which  will  stnchor  each  cargo  tank  to  the 
CTAdie,  frame  or  chassis  in  a  suitable  and 
safe  manner  that  will  not  introduce  un¬ 
due  concentration  of  stresses.  The 
means  of  attachment  of  any  cargo  tank 
to  the  cradle,  frame  or  chassis  of  a  motor 
vehicle  shall  be  designed  to  withstand 
static  loadings  in  any  direction  equal  to 
twice  the  weight  of  the  tank  and  attach¬ 
ments  when  filled  with  the  lading  using  a 
factor  of  safety  of  not  less  than  four, 
based  on  the  ultimate  strength  of  the 
material  to  be  used.  Hold-down  devices 
(on  vehicles  with  frames  not  made  inte¬ 
gral  with  the  tank,  as  by  welding)  shall 
incorporate  tumbuckles  or  similar  posi¬ 
tive  devices  for  drawing  the  tank  down 
tight  on  the  frame  of  the  motor  vehicle. 

(b)  Stops  and  anchors.  Suitable 
stops  or  anchors  shall  be  attached  to  the 
motor  vehicle  and  the  cargo  tank  to  pre¬ 
vent  relative  movement  between  them 
due  to  stopping,  starting  and  turning. 
Stops  and  anchors  shall  be  installed  so  as 
to  be  readily  accessible  for  inspection  and 
maintenance,  except  that  insulation  Is 
permitted  to  cover  such  stops  and 
anchors. 

(c)  Anchoring  integral  cargo  tanks. 
Whenever  any  tank  motor  vehicle  is  so 
designed  and  constructed  that  the  cargo 
tank  constitutes  in  whole  or  in  part  the 
stress  member  used  In  lieu  of  a  frame, 
such  cargo  tanks  shall  be  designed  to 
withstand  the  stresses  thereby  imposed 
in  addition  to  those  covered  by  the  Code 
(see  8  78.338-1  (a)). 

§  78.336-14  Gauging  dericet. 

(a)  See  8  73.315(h)  of  this  chapter. 

§  78.336-15  Pumps  and  compressors. 

(a)  See  8  73.33(m)  (7)  of  this  chapter. 
§  78.336-16  Method  of  test. 

(a)  Original  test  at  time  of  manufac¬ 
ture  shall  be  as  required  by  the  Code 
(see  8  78.336-l(a)).  For  retest  require¬ 
ments,  see  8  73.33  (k)  of  this  chapter. 

§  78.336-17  Marking  of  cargo  tanks. 

(a)  Metal  identification  plate.  In  ad¬ 
dition  to  the  markings  required  by  the 
Code  (see  8  78.336-1  (a))  every  cargo 
tank  shall  have  a  metal  plate  perma¬ 
nently  affixed  (m  one  of  the  heads  of  the 
tank.  This  plate  shall  be  permanently 
affixed  by  means  of  soldering,  brazing,  or 
welding  around  its  perimeter.  Neither 
the  plate  itself  nor  the  means  of  attach¬ 
ment  to  the  tank  shall  be  subject  to 
destructive  attack  by  the  contents  of  the 
tank.  On  uninsulated  tanks  the  plate 
^all  be  in  a  place  readily  accessible  for 
i^pection.  On  insulated  tanks  an  suldi- 
tlonal  identical  plate  shall  be  perma¬ 
nently  affixed  to  the  Jacket  readily  ac¬ 
cessible  for  inspection.  Upon  such  plate 
wall  be  plainly  marked  by  stamping,  em¬ 
bossing,  or  other  means  of  forming  let¬ 
ters  into  or  on  the  metal  of  the  plate 
Itself  the  following  information  in  char¬ 
acters  at  least  %  inch  high; 


Ifanufacturar's  Name _ Serial  No. 

Owner’s  Serial  Niunber _ _ 

ICO  Specification  Number  IfC  S80 

Water  capacity  (pounds)  _ _ _ 

Design  pressure  (pslg.) _ _ _ _ 

Original  test  date  _ _ _ _ _ 

Tank  retested  at _ _ _ _  (pslg.)  on _ _ 

(b)  Additional  markings.  In  addition 
to  the  above  markings,  cargo  tanks  must 
be  marked  as  required  by  §  77.823  of  this 
chapter. 

§  78.336-18  Certification. 

(a)  A  copy  of  the  manufacturer’s 
data  report  required  by  the  Code  (see 
8  78.336-1  (a))  under  which  the  tank  is 
fabricated  shall  be  furnished  for  each 
new  tank  to  the  owner  and  the  Bureau 
of  Explosives,  63  Vesey  Street,  New  York 
7,  N.Y.  In  addition,  the  manufacturer 
or  owner  shall  register  each  tank  with 
the  B^eau  of  Explosives  in  the  follow¬ 


ing  form: 

Place  _ _ _ _ _ 

Date _ ... _ .... 

Cargo  Tank 

Manufactured  for  .... _ ..... _ Company 

Location _ _ _ ... _ _ _ ... _ ... 

Manufactured  by  ...... _ .....  Company 

Location _ _ _ ................. _ _ 

Consigned  to  ...... _ ......... _ _  Company 

Location  _ .... _ _ 


Size _ feet  outside  diameter  by _ long 

Marks  on  tank  as  prescribed  by  |  78^86-17 
are  as  follows: 

Manufacturer’s  Name _ ...  Serial  No.  .... 

Owner’s  Serial  Number  ......... _ _ _ _ 

ICC  specification  _ _ ................. 

Code  symbol _ ................... 

Date  of  manufacturer _ _ _ ..... _ ....... 

Water  capacity  (pounds)  ...... _ ...... 

Design  pressure  (pslg.)  ..... _ _ _ ... _ 

It  Is  hereby  certified  that  this  tank  Is  In 
complete  compliance  with  the  require¬ 
ments  of  I.C.C.  Specification  No.  ....... 

(Signed) - 

(Manufacturer  or  owner) 


PART  79— SPECIFICATIONS  FOR 
TANK  CARS 

Subpart  A — Introduction,  Approvals  and  Reports 
Sec. 

79.1  General. 

79.2  Definitions  and  abbreviations. 

79.3  Procedure  for  securing  approval. 

79.4  Changes  In  specifications  for  tank 

cars. 

79.5  Certificate  of  construction. 

79.6  Repairs  and  alterations. 

Subpart  8— General  Design  Requirements 

79.10  Tank  mounting. 

79.11  Welding  certification. 

79.12  Interior  heater  systems. 

Subpart  C — Specifications  for  Pressure  Tank  Cor 
Tanks  (Classes  ICC-105A,  109A-W,  112A-W 
and  114A-W) 

79.100  General  specifications  applicable  to 

pressure  tank  car  tanks. 

79.101  Individual  specification  reqtilrements 

applicable  to  presstire  tank  car 
tanks. 

79.102  Special  conunodlty  requirements  for 

pressure  tank  car  tanks. 

79.103  Special  requirements  for  class  114A 

•  •  •  tn.nir  car  tanks. 

79.104  Special  requirements  for  class  105- 

A200-F  tank  car  tanks. 


Swbpoif  IV— Specifications  for  Non>Pressure  Tank 
Car  Tanks  (Gasses  ICC-103,  104,  111A-P 
and111A-W) 

See. 

79.200  General  specifications  applicable  to 

non-pressure  tank  car  tanks. 

79.201  Individual  specification  requirements 

applicable  to  non-pressure  tank  car 
tanks. 

79.202  Special  commodity  requirements  for 

non-pressure  tank  car  tanks. 

Subpart  E — Specifications  for  Multi-Unit  Tank  Car 
Tanks  (Classes  iCC-106A  and  110A-W) 

79.300  General  specifications  applicable  to 

multi-unit  tank  car  tanks  designed 
to  be  removed  from  car  structure 
for  filling  and  emptying. 

79.301  Individual  specification  requirements 

for  multi-unit  tank  car  tanks. 
79fi02  Special  commodity  requirements  for 
multi-unit  tank  car  tanks. 

Subpart  F — Specifications  for  Liquefied  Hydrogen 
Tank  Car  Tanks  and  Seamless  Steel  Tanks 
(Clasm  ICC-n3A-W  and  107A) 

79.400  General  specifications  applicable  to 

liquefied  hydrogen  tank  car  tanks. 

79.401  Individual  specification  requirements 

for  liquefied  hydrogen  tank  car 
tanks. 

79.500  Specification  ICC-107****,  seamless 
steel  tank  car  tanks. 

Atjthoritt:  The  provisions  of  this  Part  79 
issued  under  62  Stat.  738,  74  Stat.  808;  18 
UA.C.  834. 

Subpart  A — Introduction,  Approvals 
and  Reports 
§  79.1  C^eraL 

(a)  The  specifications  in  this  part  ap¬ 
ply  to  tanks  which  are  to  be  mounted  on 
or  form  part  of  a  tank  car.  Tanks  when 
built  shall  comply  with  all  applicable  re¬ 
quirements  of  the  specifications  in  effect 
at  the  time  of  consl^ction.  Tanks  built 
to  earlier  specifications  may  continue  in 
use  as  prescribed  in  §  73.31  of  this 
chapter. 

§  79.2  Definitions  and  abbreviations. 

(а)  The  following  apply  in  Part  79: 

(1)  “AAR”  means  Association  of 
American  Railroads. 

(2)  “Approved”  means  approval  by  the 
AAR  Committee  on  Tank  Cars. 

(3)  “ASTM”  means  American  Society 
for  Testing  and  Materials. 

(4)  “Commission”  means  Interstate 
Commerce  Commission. 

(5)  Definitions  in  Part  73  of  this  chap¬ 
ter  also  apply. 

(б)  “P”  means  degrees  Fahrenheit. 

(7)  “NGT”  means  National  Gas  Taper 
Threads. 

(8)  “NPT”  means  American  Standard 
Taper  Pipe  Thread. 

(9)  “psi”  means  pounds  per  square 
inch  gauge. 

(10)  “Tanks”  means  tank  car  tanks. 

§  79.3  Procedure  for  securing  approval. 

(a)  Application  for  approval  of  de¬ 
signs,  materials  and  construction,  con¬ 
version  or  alteration  of  tank  car  tanks 
under  these  specifications,  complete  with 
detailed  prints,  shall  be  submitted  in  pre¬ 
scribed  form  to  the  Secretary,  Mechani¬ 
cal  Division,  AAR,  for  consideration  by  its 
Committee  on  Tank  Cars  and  other 
appropriate  committees.  Approvals  or 
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rejections  of  applications,  based  on  ap- 
propi^te  committee  action,  shall  be  is- 
sued  by  said  Secretary* 

(b)  When,  in  the  opinion  of  the  Com¬ 
mittee,  such  tanks  or  equipment  therefor 
are  in  compliance  with  effective  regula¬ 
tions  and  specifications  of  the  Commis¬ 
sion,  the  a]n>lication  will  be  approved. 

(c)  When,  in  the  opinion  of  the  Com¬ 
mittee,  such  tanks  or  equipment  therefor ' 
are  not  in  compliance  with  effective  regu¬ 
lations  and  specifications  of  the  Commis¬ 
sion,  the  Committee  may  recommend 
service  trials  to  determine  the  merits  of 
a  change  in  specifications.  Such  service 
trials  may  be  authorized  by  the  Commis¬ 
sion  under  the  terms  of  “ICC  l^>ecial  Per¬ 
mits.'* 

§  79.4  Changes  in  specifications  for  tank 
cars. 

(a)  Proposed  changes  in  or  additions 
to  specifications  for  tanks  shall  be  sub¬ 
mitted  to  the  Secretary,  Mechanical  IM- 
visicm,  AAR,  for  consideration  by  its 
CcHXunittee  on  Tank  Cars.  An  applica¬ 
tion  for  construction  of  tanks  to  any  new 
specification  may  be  submitted  with  pro¬ 
posed  specification.  Construction  should 
not  be  started  until  the  specification  has 
been  approved  or  special  permit  has  been 
issued.  When  proposing  a  new  specifi¬ 
cation,  the  applicant  shall  furnish  infor¬ 
mation  to  justify  a  new  specification. 
This  data  should  include  the  properties 
of  the  lading  and  the  method  of  loading 
and  unloading. 

(b)  The  Subcommittee  on  Specifica¬ 
tions  of  the  Committee  on  Tank  Cars 
shall  review  the  proposed  specification 
at  its  earliest  convenience  and  report  its 
recommendations  to  the  Committee  on 
Tank  Cars  for  prompt  consideration. 
The  Committee  on  Tank  Cars  shall  report 
its  recommendations  through  said  Secre¬ 
tary  to  the  Commission;  such  reports 
may  be  submitted  to  the  Bureau  of  Ex¬ 
plosives  for  its  recommendation  before 
action  by  the  Commission.  Expert  opin¬ 
ion  thus  obtained  will  be  given  due  con¬ 
sideration  by  the  Commission  in  deter¬ 
mining  appropriate  action. 

§  79.5  Certificate  of  construction. 

(a)  Except  as  provided  in  paragraph 

(b)  of  this  section,  before  a  tank  car  is 
placed  in  service,  the  party  assembling 
the  completed  car  shall  furnish  to  the 
Bureau  of  Explosives,  to  the  Secretary, 
Mechanical  Division,  AAR,  and  to  the  car 
owner,  a  Certificate  of  Construction  in 
prescribed  form  certifying  that  the  tank, 
equipment  and  car  complete,  comply  with 
all  the  requirements  of  the  specifications. 

(b)  Before  a  tank  of  Class  ICC-106A, 
107 A  or  IlOA  is  placed  in  service,  the 
builder  shall  furnish  to  the  Bureau  of  Ex¬ 
plosives,  to  the  Secretary,  Mechanical 
Division,  AAR,  and  the  owner,  a  Certifi¬ 
cate  of  Construction  in  prescribed  form 
certifying  that  the  tank  and  appurte¬ 
nances  comply  with  all  the  requirements 
of  the  specifications. 

(c)  If  the  owner  elects  to  furnish  the 
appurtenances  such  as  valves  and  safety 
devices,  the  owner  shall  furnish  to  the 
Bureau  of  Explosives,  to  the  Secretary, 
Mechanical  Division,  AAR,  a  report  in 
prescribed  form,  certifsring  that  the  ap¬ 
purtenances  comply  with  all  the  require¬ 
ments  of  the  specifications. 


(d)  When  cars  or  tanks  which  are 
id^tical  in  all  details  are  built  in  groups, 
one  certificate  shall  suffice  for  each 
group. 

§  79.6  Repairs  and  alterations. 

(a)  For  procedure  to  be  followed  in 
making  repairs  or  alterations,  see  S  73.31 
(f )  of  this  chapter. 

Subpart  B— General  Design 
Requirements 

§  79.10  Tank  mounting. 

(a)  The  mazmer  in  which  tanks  are 
attached  to  the  car  structure  shall  be 
approved.  The  use  of  rivets  to  secure 
anchors  to  tanks  prohibited. 

§  79.11  Welding  certification. 

(a)  Welding  procedures,  welders  and 
fabricators  shall  be  approved. 

§  79.12  Interior  heater  systems. 

§  79.12-1  General. 

(a)  Interior  heater  systems  shall  be  of 
approved  design  and  materials.  If  a 
tank  is  divided  into  compartments,  a 
separate  system  shall  be  provided  for 
each  compartment. 

§  79.12—2  Materials  and  dimensions. 

(a)  Interior  heater  systems  and  plug 
fianges,  if  welded  to  tank  or  dome,  shall 
be  cast,  forged  or  fabricated  metal,  and 
be  of  good  weldable  quality  in  conjunc¬ 
tion  with  metal  of  tank  or  dome. 

(b)  Piping  shall  be  not  less  than  2- 
inch  size.  Tubing  shall  be  not  less  than 
2%  inch  outside  diameter.  Material 
specifications  and  minimum  wall  thick¬ 
ness  are  as  follows: 


Material 

Minimum 

thickness 

Specification 

Carbon  steel  pipe. 
Carbon  steel  tube. 

Schedule  80. 

ASTM  A-63. 

0.176  Inch ».. 

ASTM  A-83, 

ASTM  A-178. 

Alloy  steel  pipe... 

Schedule 

40S. 

ASTM  A-312. 

AUoy  steel  tube... 

0.164  inch... 

ASTM  A-260. 

Alu^num  pipe... 
Aluminum  tube... 

Schedule  80. 

ASTM  B-241. 

0.218  inch... 

ASTM  B-210, 
ASTM  B-236. 

Nickel  pipe . 

Nickel  tube _ 

Schedule  40. 

ASTM  B-161. 

0.164  inch... 

ASTM  B-161. 

*  Nominal  thickness. 


(c)  Systems  may  be  fabricated  of  other 
materials  and  of  other  than  circular  cross 
section,  if  approved. 

§  79.12—3  Joints  and  fittings. 

(a)  Welded  butt  joints  are  preferable. 
Bolted  joints  with  flange  welded  to  pip¬ 
ing  may  be  used  if  welding  is  not  feasible 
or  to  facilitate  tank  cleaning  or  appli¬ 
cation  of  linings.  Return  bends  shall  be 
forged  or  made  by  bending  the  pipe. 
Cast,  forged  or  fabricated  manifolds  of 
approved  design  may  be  used. 

(b)  Inlets  and  outlets  of  heater  systems 
shall  be  equipped  with  valve  cock,  cap 
or  plug.  Caps  and  plugs  shall  be  secured 
by  chain. 

§  79.12—4  Application  to  tank. 

(a)  Interior  heater  systems  shall  be  so 
constructed  that  the  breaking  off  of  their 
external  connections  will  not  cause  leak¬ 
age  of  contents  of  tank. 

(b)  Inlets  and  outlets  may  be  located 
in  any  portion  of  dome,  shell,  heads,  or 


steam  jacketed  outlet  provided  proper 
drainage  of  heater  system  is  accom¬ 
plished. 

(c)  If  ends  of  coils  are  not  attached 
to  a  manifold  or  steam  jacketed  outlet, 
they  shall  be  attached  to  pads  or  rein¬ 
forcements.  Such  reinforcements  must 
be  attached  to  tank  in  compliance  with 
the  requirements  of  the  tank  specifica¬ 
tion. 

(1)  Outside  pipe  connections  to  steam 
coUs  shall  not  be  an  integral  part  of  the 
interior  coils  and  shall  be  screwed  or 
welded,  or  both,  into  outside  of  pads  or 
reinforcements. 

(d)  All  piping  shall  be  secured  so  as  to 
permit  necessary  expansion  and  contrac¬ 
tion. 

§  79.12-5  Tests. 

(a)  Each  interior  heater  system  shall 
be  hydrostatically  tested  at  not  less 
than  200  psi  and  shall  hold  the  pressure 
for  10  minutes  without  leakage  or  evi¬ 
dence  of  distress. 

§  79.12—6  Reports. 

(a)  The  Certificate  of  Construction 
for  the  completed  car  shall  indicate  in¬ 
stallation  of  interior  heater  system  and 
date  of  initial  hydrostatic  test. 

§  79.12—7  Stenciling. 

(a)  To  indicate  that  tank  is  equipped 
with  interior  heater  system,  the  tank, 
or  the  jacket  if  tank  is  insulated,  shall  be 
stenciled  in  compliance  with  the  ap¬ 
plicable  requirements  of  AAR  Speci¬ 
fications  for  Tank  Cars,  Appendix  C. 

Subpart  C — Specifications  for  Pressure 

Tank  Car  Tanks  (Classes  ICC— 105A, 

109A-W,  1 1 2A-W  and  1 14A-W) 

§  79.100  General  specifications  appli¬ 
cable  to  pressure  tank  car  tanks. 

§  79.100—1  Tanks  built  under  these 
specifications  shall  comply  with  the 
requirements  of  §§  79.100,  79.101, 
and  when  applicable,  §§  79.102, 
79.103,  and  79.104. 

§  79.100-2  Approval. 

^  (a)  For  procedure  for  securing  ap¬ 

proval  see  §  79.3. 

§  79.100-3  Type. 

(a)  Tanks  built  under  this  specifica¬ 
tion  shall  be  fusion-wqlded  with  heads 
designed  convex  outward.  Except  as 
provided  in  §  79.103  or  79.104  they  shall 
be  circular  in  cross  section,  shall  be  pro¬ 
vided  with  a  manway  nozzle  on  top  of 
the  tank  of  sufficient  size  to  permit  ac¬ 
cess  to  the  interior,  a  manway  cover  to 
provide  for  the  mounting  of  all  valves, 
measuring  and  sampling  devices,  and  a 
protective  housing.  Other  openings  in 
the  tank  are  prohibited,  except  as  pro¬ 
vided  in  Part  73  of  this  chapter,  §§79.100- 
14,  79.101-1  Note  10,  or  §  79.103. 

§  79.100—4  Insulation. 

(a)  If  insulation  is  applied,  the  tank 
shell  and  manway  nozzle  shall  be  insu¬ 
lated  with  an  approved  material.  The 
entire  insulation  shall  be  covered  with  a 
metal  jacket  not  less  than  %  ii'ch  in 
thickness  and  flashed  around  all  open¬ 
ings  so  as  to  be  weather  tight.  The 
exterior  surface  of  a  carbon  steel  tank 
and  the  inside  surface  of  a  carbon  steel 
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Jacket  shall  be  given  a  protective  coating 
except  that  protective  coating  is  not  re-> 
guired  when  foam-in-place  insulation 
that  adheres  to  the  tank  and  Jacket  is 
applied. 

(b)  If  insulation  is  a  specification 
requirement,  it  shall  be  of  -  sufficient 
thickness  so  that  the  thermal  conduc¬ 
tance  at  60°  F  is  not  more  than  0.075  Btu 
per  hour,  per  square  foot,  per  degree  P 
temperature  differential.  If  exterior 
heaters  are  attached  to  tank,  the  thick¬ 
ness  of  the  insulation  over  each  heatejr 
element  may  be  reduced  to  one-half  that 
required  for  the  shell. 

§  79.100—5  Bursting  pressure. 

(a)  The  minimum  required  bursting 
pressure  is  listed  in  §  79.101. 

§  79.100—6  Tluckness  of  plates. 

(a)  The  wall  thickness  of  the  tank 
shell  and  heads  shaU  not  be  less  than 
that  specified  in  S  79.101,  nor  that  cal¬ 
culated  by  the  following  formula:. 


where: 

d= inside  diameter  in  inches; 

£=0.9  welded  Joint  efficiency;  except  £=1.0 
for  seamless  aluminiim  aUoy  heads; 

P= minimum  required  bursting  press\ire 
in  psi; 

S= minimum  strength  of  plate  material  in 
pel,  as  prescribed  in  S  79.100-7; 

f=mlnim\im  design  thickness  of  plate  in 
inches. 

(b)  If  plates  are  clad  with  material 
having  tensile  strength  properties  at 
least  equal  to  the  base  plate,  the  clad¬ 
ding  may  be  considered  a  part  of  the 
base  plate  when  determining  thickness. 
If  cladding  material  does  not  have  ten¬ 
sile  strength  at  least  equal  to  the  base 
plate,  the  base  plate  alone  shall  meet 
the  thickness  requirement. 

(c)  When  aluminum  plate  is  used, 
the  minimum  width  of  bottom  sheet  of 
tank  shall  be  60  inches,  measured  on 
the  arc,  but  in  all  cases  the  width  shall 
be  sufficient  to  bring  the  entire  width  of 
the  longitudinal  welded  joint,  including 
wdds,  above  the  bolster. 

§  79.100—7  Material. 

(a)  Carbon  steel  plate  material  used 
to  fabricate  tank  shell  and  manway 
nozzle  shall  be  open  hearth  boiler  plate 
of  flange  or  firebox  quality  having  a  car¬ 
bon  content  not  exceeding  0.31  percent 
and  complsring  with  one  of  the  following 
ASTM  specifications  for  the  material  and 
with  the  indicated  minimum  tensile 
strength  and  elongation  in  the  welded 
condition. 


Specifications 

Minimum 
tensile 
strength 
(psi)  welded 
condition 

Minimum 
elongation  in 

2  inches  (per¬ 
cent)  welded 
condition 

ASTM  A  201  Gr.  A . 

65,000 

60,000 

65,000 

70,000 

45,000 

50,000 

56,000 

80,000 

28 

25 

20 

20 

29 

20 

20 

20 

ASTM  A  201  Gr.  B. 

ASTM  A  212  Gr.  A 

ASTM  A  212  Or.  B 

ASTM  A  285  Gr.  A . 

ASTM  A  285  Or.  B . 

ASTM  A  285  Or.  C 

ASTM  A  302  Or.  B 

■ - 

(1)  These  plates  may  be  clad  with 
other  approved  metals. 


(2)  High  tensile  strength  carbon- 
silicon  steel  plates  to  an  approved  speci¬ 
fication  having  a  minimum  elongation  of 
21  percent  in  2  inches  may  also  be  used. 

(b)  Aluminum  alloy  plate  material 
used  to  fabricate  tank  shell  and  manway 
nozzle  shall  be  suitable  for  fusion  weld¬ 
ing  and  shall  comply  with  one  of  the  fol¬ 
lowing  ASTM  specifications  for  the 
material  and  with  the  indicated  mini¬ 
mum  tensile  strength  and  elongation  in 
the  welded  condition: 


Specifications 

Minimum 
tensile 
strength  0 

^^de^  ^ 
condition 

Minimum 
elongation  in 

2  inches  0 
temper  (per¬ 
cent)  welded 
condition 

ASTM  B  209  Alloy  1O0O.„ 

9,500 

25 

ASTM  B  209  Alloy  1100.„ 

11,000 

28 

ASTM  B  209  Alloy  3003... 

141000 

23 

ASTM  B  209  AUoy  6062... 

25,000 

18 

ASI'M  B  £09  AUoy  5083  >. 

40,000 

16 

ASTM  B  209  AUoy  5086... 

35,000 

14 

ASTM  B  209  AUoy  6164... 

30,000 

18 

ASTM  B  209  AUoy  5254... 

30,000 

18 

ASTM  B  209  AUoy  5454... 

31,000 

18 

ASTM  B  209  AUoy  5662... 

26,000 

18 

ASTM  B  209  AUoy  6061 

>24,000 

>5 

*  Not  0  tempw . 

*  Only  0  or  H113  temper  permitted. 

(c)  All  attachments  welded  to  tank 
shell  shall  be  of  approved  material  which 
is  suitable  for  welding  to  the  tank. 

§  79.100—8  Tank  heads. 

(a)  The  tank  head  shape  shall  be  an 
ellipsoid  of  revolution  in  which  the  major 
axis  shall  equal  the  diameter  of  the  shell 
adjacent  to  the  head  and  the  minor  axis 
shall  be  one-half  the  major  axis. 

§  79.100-9  Welding. 

(a)  All  joints  shall  be  fusion-welded  in 
compliance  with  the  requirements  of 
AAR  Specifications  for  Tank  Cars,  Ap¬ 
pendix  W.  Welding  procedures,  welders 
and  fabricators  shall  be  approved.  Also 
see  §  79.104. 

§  79.100—10  Stress  relieving. 

(a)  After  welding  is  complete,  steel 
tanks  and  all  attachments  welded  there¬ 
to,  shall  be  stress  relieved  as  a  unit  in 
compliance  with  the  requirements  of 
AAR  Specifications  for  Tank  Cars,  Ap¬ 
pendix  W. 

(b)  For  aluminum  tanks,  stress  reliev¬ 
ing  is  prohibited. 

§  79.100—11  Tank  mounting. 

(a)  See  §§  79.10  and  79.104-3. 

§  79.100—12  Manway  nozzle,  cover  and 
protective  housing. 

(a)  Manway  nozzles  shall  be  of  ap¬ 
proved  design  of  forged  or  rolled  steel  for 
steel  tanks  or  fabricated  aluminum 
alloy  for  aluminum  tanks,  with  access 
opening  at  least  18  inches  inside 
diameter,  or  at  least  14  inches  by  18 
inches  obround  or  oval.  Nozzle  shall 
be  welded  to  the  tank  and  the  opening 
reinforced  in  an  approved  manner  in 
compliance  with  the  requirements  of 
AAR  Specifications  for  Tank  Cars,  Ap¬ 
pendix  C,  Figure  10. 

(b)  Manway  cover  shall  be  machined 
to  approved  dimensions  and  be  of  forged 
or  rolled  carbon  or  alloy  steel,  rolled 
aluminum  alloy  or  nickel  when  required 
by  the  lading.  Minimum  thickness  is 


listed  in  §  79.101.  Manway  cover  shall 
be  attached  to  manway  nozzle  by 
through  or  stud  bolts  not  entering  tank, 
except  as  provided  in  §  79.103-2  (a). 

(c)  Except  as  provided  in  §  79.103, 
protective  housing  of  cast,  forged  or 
fabricated  approved  materials  shall  be 
bolted  to  manway  cover.  The  shearing 
value  of  the  bolts  attaching  protective 
housing  to  manway  cover  shall  not  ex¬ 
ceed  70  percent  of  the  shearing  value  of 
bolts  attaching  manway  cover  to  man¬ 
way  nozzle.  Housing  shall  be  equipped 
with  a  suitable  metal  cover  that  can  be 
securely  closed.  Housing  cover  shall 
have  suitable  stop  to  prevent  cover  strik¬ 
ing  loading  or  unloading  connections  and 
be  hinged  on  one  side  only  with  approved 
riveted  pin  or  rod  with  nuts  and  cotters. 
Openings  in  wall  of  housing  shall  be 
equipped  with  screw  plugs  or  other 
closures. 

§  79.100—13  Venting,  loading  and  un¬ 
loading  valves,  measuring  and  sam¬ 
pling  devices. 

(a)  Venting,  loading  and  unloading 
valves  shall  be  of  approver'  design,  made 
of  metal  not  subject  to  rapid  deteriora¬ 
tion  by  the  lading,  and  shall  withstand 
the  tank  test  pressure  without  leakage. 
The  valves  shall  be  directly  bolted  to 
seatings  on  manway  cover,  except  as  pro¬ 
vided  in  §  79.103.  Valve  outlets  shall  be 
closed  with  approved  screw  plugs  or  other 
closures  fastened  to  prevent  misplace¬ 
ment. 

(b)  The  interior  pipes  of  the  loading 
and  unloading  valves  shall  be  anchored 
and,  except  as  prescribed  in  §  79.102,  or 
79.103,  may  be  equipped  with  excess  fiow 
valves  of  approved  design. 

(c)  Gaging  device,  sampling  valve  and 
thermometer  well  are  not  specification 
requirements.  When  used,  they  shall  be 
of  approved  design,  made  of  metal  not 
subject  to  rapid  deterioration  by  the  lad¬ 
ing,  and  shall  withstand  the  tank  test 
pressure  without  leakage.  Interior  pipes 
of  the  gaging  device  and  sampling  valve, 
except  as  prescribed  in  §  79.102,  or 
79.103,  may  be  equipped  with  excess 
fiow  valves  of  approved  design.  Interior 
pipe  of  the  thermometer  well  shall  be 
anchored  in  an  approved  manner  to 
prevent  breakage  due  to  vibration.  The 
thermometer  well  shall  be  closed  by  an 
approved  valve  attached  close  to  the 
manway  cover,  or  other  approved  lo¬ 
cation,  and  closed  by  a  screw  plug. 
Other  approved  arrangements  that  per¬ 
mit  testing  thermometer  weL  for  leaks 
without  complete  removal  of  the  closure 
may  be  used. 

(d)  An  excess  fiow  valve  as  referred 
to  in  this  specification.  Is  a  device  which 
closes  automatically  against  the  outward 
fiow  of  the  contents  of  the  tank  such  as 
may  be  encountered  in  case  the  external 
closure  valve  is  broken  off  or  removed 
during  transit.  Excess  fiow  valves  may 
be  designed  with  a  by-pass  to  allow  the 
equalization  of  pressures. 

§  79.100—14  Bottom  outlets. 

(a)  Bottom  outlets  for  discharge  of 
lading  is  prohibited,  except  as  provided 
in  §  79.103-3.  If  indicated  in  §79.101, 
tank  may  be  equipped  with  a  bottom 
washout  of  approved  construction.  If 
applied,  bottom  washout  shall  be  in  ac- 
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cordance  with  the  following  require¬ 
ments: 

(1)  The  extreme  projection  the 
bottom  washout  shall  be  at  least  12 
inches  above  top  of  rail. 

(2)  Bottom  washout  shall  be  offcast, 
forged  or  fabricated  metal  and  shidl  be 
fusion-welded  to  the  tank.  It  shall  be 
of  good  weldable  quality  in  conjunction 
with  metal  of  tank. 

(3)  If  bottom  washout  nozzle  extends 
6  inches  or  more  from  shell  of  tank,  a 
“V”  groove  shall  be  cut  (not  cast)  in  the 
upper  part  of  the  nozzle  at  a  point  im¬ 
mediately  below  the  lowest  part  of  inside 
closure  seat  or  plug  to  a  depth  that  will 
leave  wall  thickness  of  nozzle  at  the  root 
of  the  “V”  not  over  %  inch.  Where 
nozzle  is  not  a  single  piece,  provision  shall 
be  made  for  the  equivalent  of  the  in-eak- 
age  groove.  The  nozzle  shall  be  of  a 
thickness  to  insure  that  accidental  break¬ 
age  will  occur  at  or  below  the  “V”  groove 
or  its  equivalent. 

(4)  The  closure  plug  and  seat  shall  be 
readily  accessible  or  removable  for 
repairs. 

(5)  Joints  between  closures  and  their 
seats  may  be  gasketed  with  suitable  ma¬ 
terial. 

§  79.100—15  Safety  relief  valves. 

(a)  The  tank  shall  be  equipped  with 
one  or  more  safety  relief  valves  of  ap¬ 
proved  design,  made  of  metal  not  subject 
to  rapid  deterioration  by  the  lading. 
The  safety  relief  valve,  or  valves,  shall 
be  mounted  on  manway  cover,  except  as 
provided  in  §  79.103.  The  total  valve 
discharge  capacity  shall  be  sufficient  to 
prevent  building  up  pressure  to  tank  in 
excess  of  82  percent  of  the  tank  test 
pressure.  The  start-to-discharge  and 
vapor-tight  pressures  shall  comply  with 
§  79.101  and  shall  not  be  affected  by  any 
auxiliary  closure  or  other  combination. 
For  certain  commodities,  alternate  pres-  ^ 
sures  are  permitted  (see  5  79.102-11).' 
See  AAR  Specifications  for  Tank  Cars, 


Appendix  A.  for  formula  for  calculating 
discharge  capacity. 

(b)  When  a  safety  relief  valve  is  used  in 
combination  with  a  breaking  pin  device, 
the  breaking  pin  device  shall  be  designed 
to  fail  at  a  pressure  of  75  percent  of  the 
tank  test  pressure  and  siffety  relief  vcdve 
shall  be  set  for  a  start-to-discharge  pres¬ 
sure  of  71  percent  of  the  tank  test 
pressure. 

(c)  When  a  safety  relief  valve  is  used 
in  combination  with  a  frangible  disc, 
the  frangible  disc  shall  be  designed  to 
burst  at  a  pressure  of  75  percent  of  the 
tank  test  pressure  and  the  safety  relief 
valve  shall  be  set  for  a  start-to-discharge 
pressure  of  71  percent  of  the  tank  test 
pressure.  Provision  shall  be  made  to 
prevent  any  accumulation  of  pressure 
between  the  frangible  disc  and  safety 
relief  valve. 

§  79.100—16  Attachments  not  otherwise 
specified. 

(a)  Attachments  not  otherwise  speci¬ 
fied  shall  be  applied  by  approved  means. 

§  79.100—17  Closures  for  openings. 

(a)  Closures  shall  be  of  approved  de¬ 
sign  and  made  of  metal  not  subject  to 
rapid  deterioration  by  the  lading. 
Plugs,  if  used,  shall  be  solid,  with  NPT 
threads,  and  shall  be  of  a  length  which 
will  screw  at  least  six  threads  inside  the 
face  of  fitting  or  tank. 

§  79.100—18  Tests  of  tanks. 

(a)  Each  tank  shall  be  tested  by  com¬ 
pletely  filling  tank  and  manway  nozzle 
with  water  or  other  liquid  having  similar 
viscosity,  at  a  temperature  which  shall 
not  exceed  100  F  during  the  test;  and 
applying  the  pressure  prescribed  in 
§  79.101.  The  tank  shall  hold  the  pre¬ 
scribed  pressure  for  at  least  10  minutes 
without  leakage  or  evidence  of  distress. 

(b)  Insulated  tanks  shall  be  tested 
before  insulation  is  applied. 


(c)  Calking  of  welded  Joints  to  stop 
leaks  developed  during  the  foregoing 
test  is  prohibited.  Repairs  in  welded 
Joints  shall  be  made  as  prescribed  in 
AAR  specifications  for  Tank  Cars,  Ap¬ 
pendix  W. 

(d)  Testing  of  exterior  heaters  is  not 
a  specification  requirement. 

^  79.100—19  Tests  of  safety  relief  valves. 

(a)  Each  valve  shall  be  tested  by  air 
or  gas  for  compliance  with  §  79.101  be¬ 
fore  being  put  into  service. 

§  79.100—20  Stamping. 

(a)  To  certify  that  the  tank  complies 
with  all  specification  requirements,  each 
tank  shall  be  plainly  and  permanently 
stamped  in  letters  and  figures  at  least 
%  inch  high  into  the  metal  near  the 
center  of  both  outside  heads  as  follows: 

Example  of 
required  stamping 

Specification _ ICO-106A100-W 

Kfaterial - -ASTM  A212  B 

Cladding  material  (U  any) .  ASTM  A240-304 

Clad 

Tank  builder’s  initials _ ABC 

Date  of  original  test _  00-0000 

Car  assembler  (if  other 

than  tank  builder) _ DEF 

Water  capacity _  00000  lbs. 

§  79.100—21  .Stenciling. 

(a)  The  tai^  or  the  Jacket  if  tank  is 
insulated,  shall  be  stenciled  in  compli¬ 
ance  with  the  requirements  of  AAR  Spec¬ 
ifications  for  Tank  Cars,  Appendix  C. 

§  79.100—22  Certificate  of  construction, 
(a)  See  §79.5. 

§  79.101  Individual  specification  re¬ 
quirements  applicable  to  pressure 

tank  car  tanks. 

§  79.101—1  Individual  specification  re¬ 
quirements. 

(a)  In  addition  to  §  79.100  the  individ¬ 
ual  specification  requirements  are  as  fol¬ 
lows: 


ICC  specifications 


106A600W  105A100ALW  105A200ALW  105A300ALW 


Material  (see  79.100-7) - 

Insulation  (see  79.100-4) _ 

Bursting  pressure,  pA.i.  (see 

79.100- 5) . 

Minimum  plate  thickness, 

inches.  Shell,  and  Heads.. 
Test  pressure,  p.B.i.  (see 

79.100- 18) . 

Safety  relief  valves,  p.s.l.t  • 

Start-to-discharge  pres¬ 
sure... . . . . 

Start-to-discharge  toler¬ 
ance _ 

Vapor  tight  (minimum) 

pressure . 

Manway  cover,  thickness, 

inches  (minimum) . 

Special  references . 


Steel  Steel  Steel 

Required  Required  Required 


m 

79.10^ 

79.103-« 


2M 

79. 102- 3 

79.103- 6 
79.104 


79.102- 3 

79.102- 6 


Steel  Steel  Steel  Steel  Aluminum  Aluminum  Aluminum 

Required  Required  Required  Required  '  Required  Required  Required 

750  1000  1250  1500  500  500  750 


Bottom  washout _  Prohibited  Prohibited  I  Prohibited 


'aW  2)i  2W  *2H  '2-11 

79. 102- 2  79. 102-3'  79. 102-1  79. 102-1  79. 102-3  79. 102-3  79. 102-3 

79. 102- 8  .  79. 102-2  79. 102-3  . 

79. 102- 6  .  79. 103-3  79. 102-4  . 

79. 102- 6  .  79. 102-9  79. 102-9  . 

79.102- 7  .  79.102-10  79.102-10  . 

79.102- 8  . 

Prohibited  Prohibited  Prohibited  Prohibited  Prohibited  Prohibited  Prohibited 


See  footnotes  at  end  of  table. 
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Steel 

Opti(Hial 


Alnmtanm 

Optional 


Aluminum 

Optional 


Aluminum 

Optional 


ICC  specifications 


Materlal.(8ee  79.100-7) . 

Insulation  (see  79.100-4) - 

Bursting  pressure,  p.8.1. 

(see  79.100-5) . 

Minimum  plate  thickness, 
inches.  Shell,  and  Heads.. 
Test  pressure,  pjjj.  (see 

79.100-18) . 

Safety  relief  valves,  p.s.i.:  • 
Start-to-discharge  pres¬ 
sure . . 

Start-to-discharge  toler¬ 
ance _ _ 

Vapor  tight  (minimum) 

pressure . 

Manway  cover,  thickness 

inches  (minimum) . 

Special  references . 


Bottom  washout 


>  When  steel  of  65,000  to  81 ,000  p.s.i.  minimum  tensile  strength  is  used,  the  thickness 
f  nlates  shall  not  be  less  than  H  inch,  and  when  steel  of  81,000  p.s.i.  minimum  ten- 


109A300ALW  112A200W  112A340W  112A400W  112A500W  114A340W 
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>  When  approved  material  other  than  aluminum  alloys  are  used,  the  thickness 
p.s.i.  shall  not  be  less  than  2H  inches. 

>  When  steel  of  65,000  p.s.i.  minimum  tensile  strength  is  used,  minimum  thickness 
of  plates  shall  not  be  less  than  inch. 

*  At  least  the  upper  two-thirds  of  the  exterior  of  the  tank,  manway  nozzle  and  all 
appurtenances  in  contact  with  this  area  of  the  tank  shall  have  a  finish  coat  of  light- 
renective  paint. 

>  For  inside  diameter  of  87  inches  or  less,  the  thickness  of  plates  shall  not  be  less 
than  one-half  inch. 


Prohibited  Prohibited  Prohibited  >  Optional 


‘  See  79.102  for  optional  setting  for  certain  commodities. 

'  See  79.103-l(c). 

'  See  79.103-3  for  optional  bottom  loading  and  unloading. 

*  When  the  use  of  nickel  is  required  by  the  lading,  the  thickness  shall  not  be  less 
than  2  inches. 

Each  tank  head  of  class  112A  tank  car  tanks  may  be  equipped  with  not  more 
than  one  opening  for  use  in  purging  tank  interior. 

u  Tanks  converted  from  existing  forge-welded  specification  105AS00  tanks  by 
modification  using  conversion  details  complying  with  fCC-112A  specification  require¬ 
ments,  shall  be  stenciled  by  substituting  the  letter  “F”  for  the  letter  “W”  in  the 
specification  designation. 


§  79.102  Special  commodity  require¬ 
ments  for  pressure  tank  car  tanks. 

(a)  In  addition  to  §§  79.100  and  79.101 
the  following  requirements  are  appli¬ 
cable: 

§  79.102—1  Liquefied  carbon  dioxide. 

(a)  Spec.  105A500-W  or  105A600-W 
tank  cars  used  to  transport  liquefied  car¬ 
bon  dioxide  shall  comply  with  the  follow¬ 
ing  special  requirements: 

(1)  All  plates  for  tank,  manway  nozzle 
and  anchorage,  shall  be  made  of  steel 
complying  with  a  specification  approved 
for  service  at  low  temperatures. 

(2)  Tank  shall  be  insulated  with  an 
approved  material  of  sufficient  thickness 
so  that  the  thermal  conductance  at  60  F 
is  not  more  than  0.03  Btu  per  hour  per 
square  foot  per  degree  P  temperature 
differential;  except  that  in  order  to  per¬ 
mit  an  anchorage  which  shall  not  ex¬ 
ceed  seven  inches  from  top  of  center 
sills  to  bottom  of  tank,  the  insulation 
thickness  directly  over  the  sills  may  be 
reduced  to  give  thermal  conductance  not 
exceeding  0.04  Btu  per  hour  per  square 
foot  per  degree  P  temperature  dif¬ 
ferential. 

(3)  Tank  shall  be  equipped  with  one 
safety  relief  valve  set  for  the  start-to- 
discharge  pressure  listed  in  §  79.101,  and 
one  safety  vent  of  approved  design, 
set  to  function  at  a  pressure  less 
than  the  tank  test  pressure,  and  not  less 
than  75  percent  of  tank  test  pressure. 
The  discharge  capacity  of  each  of  these 
safety  relief  devices  shall  be  sufficient  to 
prevent  building  up  pressure  in  tank  in 
excess  of  82  Vi  percent  of  the  tank  test 
pressure. 

(4)  Tank  shall  be  equipped  with  two 
pressure-regulating  valves  of  approved 
design,  set  to  open  at  a  pressure  not  ex¬ 
ceeding  350  psi  on  spec.  105A500-W  tanks 
or  400  psi  on  spec.  105A600-W  tanks. 

(5)  Each  regulating  valve  and  safety 
relief  device  shall  have  its  final  discharge 
piped  to  the  outside  of  the  protective 
housing. 


§  79.102-2  Chlorine. 

(a)  Spec.  105A300-W  or  105A500-W 
tank  cars  used  to  transport  chlorine  shall 
comply  with  the  following  special 
requirements: 

(1)  The  quantity  of  chlorine  loaded 
into  a  single-unit  tank  car  shall  not  ex¬ 
ceed  30,000  pounds,  except  that  not  more 
than  110,000  pounds  nor  less  than  107,800 
pounds  of  chlorine  may  be  loaded  in 
such  cars  if  Insulated  with  4  inches  of 
corkboard  and  constructed,  maintained, 
and  retested  in  compliance  with  spec. 
105A500-W.  Cars  may  be  registered  and 
jackets  stenciled  either  105A300-W  or 
105A500-W  and  equipped  with  the  safety 
relief  valve  required  by  the  specification 
to  which  registered. 

(2)  The  interior  pipes  of  liquid  dis¬ 
charge  valves  shall  be  equipped  with  ex¬ 
cess  flow  valves  of  approved  design. 

§  79.102—3  Liquefied  flammable  gases. 

(a)  Spec.  105A100-W,  105A200-F. 

105A200-W,  105A300-W,  105A400-W, 

105A500-W,  105A600-W,  105A100-ALW, 
105A200-ALW,  105A300-ALW,  112A200- 
W,  112A340-W,  112A400-W  or  112A500- 
W  tank  cars  used  to  transport  liquefied 
fiammable  gases  shall  comply  with  the 
following  special  requirements: 

(1)  The  interior  pipes  of  the  loading 
and  unloading  valves,  gaging  device  and 
sampling  valve  shall  be  equipped.^  with 
excess  flow  valves  of  an  approved  design. 

(2)  The  protective  housing  cover  shall 
be  equipped  with  an  approved  weather¬ 
proof  cover  over  an  opening  having  an 
unrestricted  area  at  least  equal  to  the 
total  safety  relief  valve  discharge  area. 

§  79.102—4  Vinyl  fluoride,  inhibited. 

(a)  Spec.  105A600-W  tank  cars  used 
to  transport  vinyl  fluoride,  inhibited, 
shall  comply  with  the  following  special 
requirements: 

(1)  Tank  shall  be  insulated  with  an 
approved  material  of  sufficient  thickness 
so  that  the  thermal  conductance  at  60  F 
is  not  more  than  0.03  Btu  per  hour  per 


square  foot  per  degree  P  temperature 
differential;  except  that  in  order  to  per¬ 
mit  an  anchorage  which  shall  not  exceed 
seven  inches  from  top  of  center  sill  to 
bottom  of  tank,  the  insulation  thickness 
directly  over  the  sills  may  be  reduced  to 
give  theiinal  conductance  not  exceeding 
•0.04  Btu  per  hour  per  square  foot  per 
degree  F  temperature  differential. 

(2)  Tank  shall  be  equipped  with  one 
safety  relief  valve,  set  for  the  start-to- 
discharge  pressure  listed  in  §  79.101,  and 
one  safety  vent  of  approved  design, 
set  to  function  at  a  pressure  less 
than  the  tank  test  pressure,  and  not 
less  than  75  percent  of  the  tank  test 
pressure.  The  discharge  capacity  of 
each  of  these  safety  relief  devices  shall 
be  sufficient  to  prevent  building  up  pres¬ 
sure  in  tank  in  excess  of  82^4  percent 
the  tank  test  pressure. 

(3)  Each  regulating  valve  and  safety 
relief  device  shall  have  its  final  discharge 
piped  to  the  outside  of  the  protective 
housing. 

§  79.102—5  Nitrosyl  chloride. 

(a)  Spec.  105A300-W  tank  cars  used 
to  transport  Nitrosyl  chloride  shall  com¬ 
ply  with  the  following  special  require¬ 
ments: 

(1)  Tanks  shall  be  made  of  or  clad  with 
a  metal  not  subject  to  rapid  deteriora¬ 
tion  by  the  lading;  all  appurtenances 
such  as  manway  covers,  venting,  loading 
and  unloading  valves,  safety  relief 
valves,  excess  flow  valves,  and  educ¬ 
tion  pipes,  shall  be  made  of  metal  not 
subject  to  rapid  deterioration  by  the 
lading;  cork  shall  be  used  as  an  insulat¬ 
ing  material. 

§  79.102—6  Vinyl  chloride  or  Vinyl 
methyl  ether,  inhibited. 

(a)  Spec.  105A200-W  112A400-W  tank 
cars,  used  to  transport  Vinyl  chloride, 
and  spec.  105A100-W  or  105A300-W  tank 
cars  used  to  transport  Vinyl  methyl  ether, 
inhibited,  shall  comply  with  the  follow¬ 
ing  special  requirements: 
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(1)  All  parts  of  valves  and  safety  re¬ 
lief  devices  in  contact  with  the  lading 
shall  be  of  a  metal  or  other  material  suit¬ 
ably  treated,  if  necessary,  which  will  not 
cause  formation  of  any  acetylides. 

(2)  The  interior  pipes  of  the  loading 
and  unloading  valves,  gaging  device  and 
sampling  valve  shall  be  equipped  with 
excess  flow  valves  of  an  approved  design. 

(3)  For  Vinyl  chloride  in  spec.  105A- 
200-W  tank  cars,  openings  in  tank  heads 
to  facilitate  nickel  lining  are  authorized ' 
if  closed  in  an  approved  manner. 

§  79.102—7  Bromine. 

(a)  Spec.  105A300-W  tank  cars  used 
to  transport  Bromine  shall  comply  with 
the  following  special  requirements: 

(1)  The  tank  shall  be  nickel  clad  at 
least  20  percent  or  shall  be  lined  with 
lead  at  least  inch  thick;  openings  in 
tank  heads  to  facilitate  application  of 
lead  lining  are  authorized  if  closed  in  an 
approved  manner;  all  closures  and  ap¬ 
purtenances  in  contact  with  the  lading 
shall  be  lead  lined  or  shall  be  made  of 
metal  not  subject  to  rapid  deterioration 
by  the  lading;  all  interior  welds  in  nickel 
clad  tanks  shall  be  protected  by  pure 
nickel  butt  straps  to  eliminate  iron  con¬ 
tamination.  Except  as  otherwise  pro¬ 
vided  herein,  the  water  weight  capacity 
of  the  tank  shall  not  exceed  20,400 
pounds.  When  tanks  are  equipped  with 
manway  cover  plates,  safety  relief  valves, 
venting,  loading  and  unloading  valves  in 
accordance  with  spec.  105A300-W,  and 
tank  Jackets  are  stenciled  spec.  105A300- 
W,  but  in  all  other  respects  are  con¬ 
structed  and  maintained  in  full  com¬ 
pliance  with  spec..l05A500-W,  the  water 
weight  capacity  of  the  tank  shall  not 
exceed  37,400  pounds. 

§  79.102—8  Motor  fuel  anti-knock  com¬ 
pound. 

(a)  Spec.  105A300-W  tank  cars  used 
to  transport  Motor  fuel  anti-knock  com¬ 
pounds  shall  comply  with  the  following 
special  requirements: 

(1)  Jacket  shall  be  stenciled  on  both 
sides  “MOTOR  fuel  anti-knock  compoxtnd 
ONLY.”  Openings  in  tank  heads  to  facili¬ 
tate  application  of  nickel  lining  are  au¬ 
thorized  if  closed  in  an  eq>proved  manner. 

§  79.102—9  Nitrogen  tetroxide  or  Nitro¬ 
gen  tetroxide-nitric  oxide  mixtures. 

(a)  Specs.  105A500-W  and  105A600-W 
tank  cars  used  to  transport  Nitrogen  te¬ 
troxide  or  Nitrogen  tetroxide-nitric  oxide 
mixtures  shsdl  comply  with  the  following 
special  requirements: 

(1)  Tanks  shall  be  insulated  with  not 
less  than  four  inches  of  corkboard.  All 
valves  and  fittings  shall  be  protected  by 
the  securely  attached  cover  made  of 
metal  not  subject  to  rapid  deterioration 
by  the  lading,  and  all  valve  openings, 
except  the  safety  relief  valves,  shall  be 
fitted  with  screw  plugs  or  caps  to  prevent 
leakage  in  the  event  of  valve  failure. 
Safety  relief  valve  shall  be  equipped 
with  an  approved  stainless  steel  or  plati¬ 
num  frangible  disc.  Jacket  shall  be 
stenciled  on  both  sides  in  letters  not 
less  than  2  inches  high  “nitrogen  te¬ 
troxide  ONLY”  or  “nitrogen  tetroxide- 
nitric  OXIDE  mixtures  ONLY.”  as  ap¬ 
plicable.  Written  procedure  covering  de¬ 
tails  of  tank  car  appurtenances,  manway 
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fittings  and  safety  relief  devices,  and 
marking,  loading,  handling.  Inspection 
and  testing  practices,  shall  be  filed  with 
and  aqiproved  by  the  Bureau  of  Explosives 
before  any  tank  car  is  offered  for  trans¬ 
portation  of  these  commodities. 

§  79.102—10  Hydrocyanic  acid. 

(a)  Spec.  105A500-W  or  105A600-W 
tank  cars  used  to  transport  Hydrocyanic 
acid  shall  comply  with  the  following 
special  requirements: 

(1)  Cars  shall  be  registered  and  the 
Jacket  stenciled  spec.  105A300-W  and  be 
equipped  with  the  safety  relief  valves 
required  by  that  specification.  Tanks 
shall  be  insulated  with  not  less  than  4 
inches  of  corkboard.  Jacket  shall  be 
stenciled  on  both  sides  in  letters  not 
less  than  2  inches  high  “hydrocyanic 
ACID  ONLY.”  Written  procedure  cover¬ 
ing  details  of  tank  car  appurtenances, 
manway  fittings  and  safety  relief  devices, 
and  marking,  loading,  handling,  inspec¬ 
tion  and  testing  practices,  shall  be  filed 
with  and  approved  by  the  Bureau  of  Ex¬ 
plosives  before  any  tank  car  is  offered 
for  transportation  of  hydrocyanic  acid. 

§  79.102—11  Liquefied  petroleum  gas  or 
Anhydrous  ammonia. 

(a)  Spec.  105A300-W,  112A340-W. 

112A400-W  or  114A340-W  tank  cars  used 
to  transport  Liquefied  petroleum  gas  or 
Anhydrous  ammonia,  may  as  an  al^r- 
nate  comply  with  the  following  special 
requirements: 

(1)  Safety  relief  valves  may  be  set  to 
the  following  pressures,  provided  the 
total  valve  discharge  capacity  is  suffi¬ 
cient  to  prevent  building  up  pressure  in 
the  tank  in  excess  of  90  percent  of  the 
tank  test  pressure. 
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§  79.103  Special  requirements  for  class 
114A  *  *  *  tank  car  tanks. 

(a)  In  addition  to  the  applicable  re¬ 
quirements  of  79.100  and  79.101  the 
following  requirements  shall  be  complied 
with: 

§  79.103-1  Type. 

(a)  Tanks  built  under  this  section 
may  be  of  any  approved  cross  section. 

(b)  Any  portion  of  the  tank  shell  not 
circular  in  cross  section  shall  have  walls 
of  such  thickness  and  be  so  reinforced 
that  the  stresses  in  the  walls  caused  by 
a  given  internal  pressure  are  no  greater 
than  the  circumferential  stresses  which 
would  exist  under  the  same  internal 
pressure  in  the  wall  of  a  tank  of  cir¬ 
cular  cross  section  designed  in  accord¬ 
ance  with  paragraphs  §  79.100-6  (a)  and 

(b) ,  but  in  no  case  shall  the  wall  thick¬ 
ness  be  less  than  that  specified  in 
§  79.101. 


(c)  Manway  and  cover  may  be  located 
other  than  at  the  top  of  Uie  tank. 

(d)  Valves  and  fittings  need  not  be 
mounted  on  the  manway  cover. 

(e)  One  opening  may  be  provided  in 
each  head  for  use  in  purging  the  tank 
interior. 

§  79.103—2  Manway  cover. 

(a)  Manway  cover  may  be  of  the  in¬ 
ternal  self-energizing  type  and  shall  be 
of  approved  design. 

(b)  If  no  valves  or  measuring  and 
sampling  devices  are  mounted  on  man¬ 
way  cover,  no  protective  housing  is 
required. 

§'79.103—3  Venting,  loading  and  un¬ 
loading  valves,  measuring  and  sam¬ 
pling  devices. 

(a)  Venting,  loading  and  unloading 
valves,  measuring  and  sampling  devices, 
when  used,  shall  be  attached  to  a  nozzle 
or  nozzles  on  the  tank  shell  or  heads. 

(b)  These  valves  and  appurtenances 
shall  be  grouped  in  one  location,  shall 
be  provided  with  a  protective  cover  or 
housing  with  cover  or  may  be  recessed 
into  the  tank  shell.  A  duplicate  set 
grouped  in  another  location  may  be  pro¬ 
vided. 

(c)  The  interior  pipes  of  the  loading, 
unloading,  and  sampling  valves  shall  be 
equipped  with  excess  flow  valves  of  ap¬ 
proved  design,  except  when  quick  clos¬ 
ing  internal  valves  of  approved  design 
are  used.  When  the  interior  pipe  of  the 
gaging  device  provides  a  means  for  the 
passage  of  lading  from  the  interior  to 
the  exterior  of  the  tank,  it  shall  be 
equipped  with  an  excess  flow  valve  of 
approved  design  or  with  an  orifice  not 
exceeding  a  No.  54  drill  size. 

§  79.103—4  Safely  relief  valves. 

(a)  Safety  relief  valve  or  valves  shall 
be  located  on  top  of  tank  near  the  center 
of  the  car  on  a  nozzle,  mounting  plate  or 
recess  in  the  shell.  Through  or  stud 
bolts,  if  used,  shall  not  enter  the  tank. 

(b)  Metal  guard  of  approved  design 
shall  be  provided  to  protect  safety  re¬ 
lief  valve  or  valves  from  damage. 

§  79.104  Special  requirements  for  spec. 
105A200— F  tank  car  tanks. 

§  79.104—1  Tanks  built  under  these 
specifications  shall  meet  the  require¬ 
ments  of  §§  79.100,  79.101,  79.102 
and  79.104. 

§  79.104-2  Type. 

(a)  Tanks  built  under  this  specifica¬ 
tion  shall  be  fabricated  by  conversion 
from  existing  forge-welded  steel  tanks 
complying  with  specs.  105A300,  105A400, 
105A500  or  105A600. 

,§  79.104—3  Tank  mounting. 

(a)  The  use  of  rivets  as  a  means  of 
attaching  anchor  to  tank  is  permitted. 

§  79.104-4  Welding. 

(a)  All  Joints  shall  be  lap  welded  by 
the  water  gas  process,  hammered  or 
rolled  or  other  lap  welded,  hammered 
or  rolled  process  which  investigation  and 
laboratory  tests  by  the  Mechanical  Divi¬ 
sion  of  the  AAR  have  proved  will  pro¬ 
duce  satisfactory  results. 


Tuesday,  December  29,  1964 
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Subpart  D — Sptciflcations  for  Non- 

Pressure  Tank  Car  Tanks  (Classes 
ICC-103,  104,  111A-F  and  111A- 
W) 

§  79.200  General  specifications  appli¬ 
cable  to  non-pressure  tank  car  tanks. 

§  79.200—1  Tank  built  under  these  s]^- 
ifications  shall  meet  the  require- 
mmts  of  §§  79.200,  79.201  and 

■  79.202. 

§  79.200-2  Approval. 

(a)  For  procedure  for  securing  ap¬ 
proval,  see  §  79.3. 

§  79.200-3  Type. 

(a)  Tanks  built  under  this  specifica¬ 
tion  shall  be  cylindrical,  with  heads  de¬ 
signed  convex  outward.  When  specified 
in  §  79.201-1  tank  shall  have  at  least  one 
manway  or  one  expansion  dome  with 
manway,  and  such  other  external  pro¬ 
jections  as  are  prescribed  herein.  V^en 
the  tank  is  divided  into  compartments, 
each  compartment  shall  be  treated  as  a 
separate  tank. 

§  79.200—4  Insulation. 

(a)  If  insulation  is  applied,  the  tank 
shell  and  expansion  dome  when  used 
shall  be  insulated  with  an  approved  ma¬ 
terial.  The  entire  insulation  shall  be 
covered  with  a  metal  jacket  not  less  than 
Vs  inch  in  thickness  and  Hashed  around 
all  openings  so  as  to  be  weather  tight. 
The  exterior  surface  of  a  carbon  steel 
tank  and  the  inside  surface  of  a  carbon 
steel  jacket  shall  be  given  a  protective 
coating,  except  that  protective  coating 
is  not  required  when  foam-in-place  in¬ 
sulation  that  adheres  to  the  tank  and 
jacket  is  applied. 

(b)  If  insulation  is  a  specification  re¬ 
quirement,  it  shall  be  of  sufficient  thick¬ 
ness  so  that  the  thermal  conductance  at 
60  F  is  not  more  than  0.225  Btu  per  hour, 
per  square  foot,  per  degree  F  tempera¬ 
ture  differential,  unless  otherwise  pro¬ 
vided  in  §  79.201-1.  If  exterior  heaters 
are  attached  to  tank,  the  thickness  of 
the  insulation  over  each  heater  element 
may  be  reduced  to  one-half  that  required 
for  the  shell. 

§  79.200—5  Bursting  pressure.  ^ 

(a)  The  minimum  required  bursting 
pressure  is  listed  in  §  79.201-1. 

§  79.200—6  Thickness  of  plates. 

(a)  The  wall  thickness  of  the  tank 
shell,  dome  shell,  and  of  2:1  ellipsoidal 
heads  shall  not  be  less  than  specified  in 
§  79.201-1,  nor  that  calculated  by  the 
following  formula: 


■whore : 

inside  diameter  in  Inches; 

£=0.9  welded  joint  efficiency;  except 
£=1.0  for  seamless  aluminum  alloy 
heads  and  seamless  heads  of  Class 
ICC-lllA  tanks; 

P= minimum  required  biusting  pressure  in 
psi;  - 

5= minimum  tensile  strength  of  plate 
material  in  psi  as  prescribed  in 
§  79.200!-7; 


t= minimum  design  thickness  of  plate  in 
inches. 

(b)  The  thickness  of  a  dished  head 
shall  not  be  less  than  specified  in 
'  §  79.201-1,  nor  that  calculated  by  the 

following  formula: 

_5PL 

where : 

£=0.9  welded  Joint  efficiency;  except 
£=1.0  when  head  is  formed  from  one 
piece; 

L  =  main  inside  radius  to  which  head  is 
dished,  measured  on  concave  side  in 
inches; 

P= minimum  required  bursting  pressure 
in  psi; 

S=minim'um  tensile  strength  of  plate 
material  in  psi  as  prescribed  in 
§  79.200-7; 

f =minimiun  thickness  of  plate  In  inches. 

(c)  If  plates  are  clad  with  material 

having  tensile  strength  properties  at 
least  equal  to  the  base  plate,  the  cladding 
may  be  considered  a  part  of  the  base 
plate  when  determining  thickness.  If 
cladding  material  does  not  have  tensile 
strength  at  least  equal  to  the  base  plate, 
the  base  plate  alone  shall  meet  the  thick¬ 
ness  requirements.  ? 

(d)  For  tanks  constructed  of  longi¬ 
tudinal  sections,  the  minimum  width  of 
bottom  sheet  of  tank  shall  be  60  inches, 
measured  on  the  arc,  but  in  all  cases 
the  width  shall  be  sufficient  to  bring  the 
entire  widUi  of  the  longitudinal  welded 
joint,  including  welds,  above  the  bolster. 

(e)  For  tanks  built  of  one  piece  cylin¬ 
drical  sections,  the  thickness  specified  for 
bottom  sheet  shall  apply  to  the  entire 
cylindrical  section. 

(f )  See  §  79.200-9  for  thickness  re¬ 
quirements  for  compartment  tanks. 

§  79.200-7  Material. 

(a)  Carbon  steel  plate  material  used 
to  fabricate  tank  and  expansion  dome, 
when  used,  shall  be  open  hearth  boiler 
plate  of  fiange  or  firebox  quality  having 
a  carbon  content  not  exceeding  0.31  per¬ 
cent  and  complying  with  one  of  the 
following  ASTM  specifications  for  the 
material  and  with  the  indicated  mini¬ 
mum  tensile  strength  and  elongation  in 
the  welded  condition: 


Specifications 

Minimum 
tensile 
strength 
(psi)  welded 
condition 

Minimum 
elemeation  in 

2  inches  (per¬ 
cent)  welded 
condition 

ASTM  A201  Or.  A . 

56,000 

60,000 

65,000 

70,000 

45,000 

50,000 

28 

ASTM  A201  Or.  B . 

25 

ASTM  A212  Or.  A . 

20 

ASTM  A212  Or.  B . . 

20 

ASTM  A286  Or.  A . 

29 

ASTM  A286  Or.  B . 

20 

ASTM  A285  Or.  C . 

55,000 

20 

(1)  These  plates  may  be  clad  with 
other  approved  metals. 

(b)  Aluminum  alloy  plate  material 
used  to  fabricate  tank  and  expansion 
dome,  when  used,  shall  be  suitable  for 
fusion  welding,  and  shall  comply  with  one 
of  the  following  ASTM  specifications  for 
the  material  and  with  the  indicated  mini¬ 
mum  tensile  strength  and  elongation  for 
the  welded  condition: 


Specifications 

Minimum 
tensUe 
strength  0 
temper  (psi) 
welded  con¬ 
dition 

Minimum 
elongation 
in  2  inches  0 
temper  (obt- 
cent)  welded 
condition 

ASTM  B209  AUoy  1060... 

9,500 

25 

ASTM  B200  Alloy  1100... 

11,000 

28 

ASTM  B209  AUoy  3003... 

HOOO 

23 

ASTM  B209  AUoy  6052. . . 

25,000 

18 

ASTM  B209  AUoy  6083  *.. 

40,000 

16 

ASTM  B2O0  AUoy  5066. . . 

35;  000 

14 

ASTM  B209  AUoy  5164. . . 

30,000 

18 

ASTM  B209  AUoy  6264... 

30,000 

18 

ASTM  B209  AUoy  6464. . . 

31,000 

18 

ASTM  B209  Alloy  6662... 

25,000 

18 

ASTM  B209  AUoy  6061... 

‘24,000 

‘  5 

>  Not  0  temper. 

*  Only  0  temper  or  H-113  permitted. 


(c)  Alloy  steel  plate  material  used  to 
fabricate  tank  and  expansion  dome, 
when  used,  shall  be  capable  of  resist¬ 
ing  the  action  of  nitric  acid  so  that  the 
maximum  corrosion  rate  in  inches  pene¬ 
tration  per  month  shall  be  0.006  for  the 
straight  chromiiun-bearing  stainless 
steel  and  0.0015  for  any  of  the  chromium- 
nickel  alloys  when  tested  by  the  pro¬ 
cedure  in  ASTM  Specification  A-262 
titled  Recommended  Practice  Boiling 
Nitric  Acid  Test  for  Corrosion-Resisting 
Steels. 

(1)  Alloy  steel  plate  material  used 
to  fabricate  tank  and  expansion  dome, 
when  used,  shall  comply  with  one  of  the 
following  ASTM  specifications  for  the 
material  and  with  the  indicated  mini¬ 
mum  tensile  strength  and  elongation  for 
the  welded  condition: 


Specifications 

Type 

Minimum 
tensile 
strength 
(psi)  welded 
condition 

Minimum 
elongation  in 

2  inches 
(percent) 
welded 
condition 

ASTM  A-240 _ 

304 

75,000 

30 

ASTM  A-240 _ 

304L 

70,000 

30 

ASTM  A-240 _ 

316 

75,000 

:«) 

ASTM  A-240 _ 

316L 

70,000 

30 

ASTM  A-240 _ 

321 

75,000 

30 

ASTM  A-240 _ 

347 

75,000 

30 

ASTM  A-240 _ 

405 

60,000 

20 

ASTM  A-240 . 

410 

65,000 

20 

ASTM  A-240 _ 

430A 

65,000 

22 

(d)  Nickel  plate  material  used  to  fab¬ 
ricate  tank  and  expansion  dome  shall 
comply  with  the  following  ASTM  Spec¬ 
ification  for  the  material  and  with  the 
indicated  minimum  tensile  strength  and 
elongation  for  the  welded  condition: 


Minimum 

Minimum 

tensUe 

elongation  in 

Specifications 

strength 

2  inches  (per- 

(psi)  welded 

cent)  welde<l 

condition 

condition 

ASTM  B-162 . 

40,000 

20 

(e)  All  parts  and  items  of  construction 
in  contact  with  the  lading  shall  be  made 
of  material  compatible  with  plate  ma¬ 
terial  and  not  subject  to  rapid  deterio¬ 
ration  by  the  lading,  or  be  coated  or  lined 
with  suitable  corrosion  resistant  mate¬ 
rial. 

(f )  All  external  pro j ections  which  may 
be  in  contact  with  the  lading  and  all 
castings,  forgings  or  fabrications  used 
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for  fittings  or  attachments  to  tank  and 
expansion  dome,  when  used,  in  contact 
with  lading  shall  be  made  of  material 
to  an  approved  specification.  Use  of 
cast  iron  is  prohibited  for  Class  ICC- 
lllAcars. 

§  79.200-8  Tank  heads. 

(a)  Tank  heads  shall  he  of  approved 
contour,  and  may  be  dished  or  ellipsoidal 
for  pressure  on  concave  side. 

(b)  Dished  heads  shall  have  main  in¬ 
side  radius  not  exceeding  10  feet  and  in¬ 
side  knuckle  radius  shall  not  be  less  than 
3%  inches  for  steel,  alloy  steel,  or  nickel 
tanks  nor  less  than  5  inches  for  aluminum 
alloy  tanks  except  the  knuckle  radius  for 
interior  heads  of  compartment  tanks  of 
steel,  alloy  steel,  or  nickel  shall  not  be 
less  than  1  ^  Inches. 

(c)  Ellipsoidal  tank  heads  for  alumi¬ 
num  alloy  tanks  and  for  Class  ICC-lllA 
tanks  shall  be  an  ellipsoid  of  revolution 
in  which  the  major  axis  shall  equal  the 
diameter  of  the  shell  and  the  minor  axis 
shall  be  one-half  the  major  axis. 

§  79.200—9  Compartment  tanks. 

(a)  When  tank  is  divided  into  com¬ 
partments,  by  inserting  interior  heads, 
interior  heads  shall  comply  with  the  re¬ 
quirements  specified  in  §  79.201-1.  When 
capacity  is  reduced  by  the  insertion 
of  interior  heads,  these  heads  shall 
comply  with  the  requirements  for  inte¬ 
rior  compartment  heads  and  exterior 
head  reapplied.  Voids,  created  by  the 
addition  of  heads  for  division  into 
compartments  or  reduction  in  capacity, 
shall  be  provided  with  at  least  one  tapped 
drain  hole  at  their  lowest  point,  and  a 
tapped  hole  at  the  top  of  the  tank.  Top 
hole  shall  be  closed,  and  the  bottom  hole 
may  be  closed,  with  not  less  than  % 
inch  nor  more  than  1^  inch  solid  pipe 
plugs  having  NPT  threads. 

(b)  When  the  tank  is  divided  into  com¬ 
partments  by  constructing  each  compart¬ 
ment  as  a  separate  tank,  these  tanks 
shall  be  joined  together  by  a  cylinder 
made  of  plate,  having  a  thickness  not  less 
than  that  required  for  the  tank  shell  and 
applied  to  the  outside  surface  of  tank 
head  fianges.  The  cylinder  shall  fit  the 
straight  fiange  portion  of  the  compart¬ 
ment  tank  head  tightly.  The  cylinder 
sh^U  contact  the  head  fiange  for  a  dis¬ 
tance  of  at  least  two  times  the  plate 
thickness,  or  a  minimum  of  1  inch, 
whichever  is  greater.  The  cylinder  shall 
be  joined  to  the  head  fiange  by  a  full 
fillet  weld.  Distance  from  head  seam  to 
cylinder  shall  not  be  less  than  1  Vz  inches 
or  three  times  the  plate  thickness,  which¬ 
ever  is  greater.  Voids  created  by  the 
space  between  heads  of  tanks  joined  to¬ 
gether  to  form  a  compartment  tank  shall 
be  provided  with  a  tapped  drain  hole  at 
their  lowest  point  and  a  tapped  hole  at 
top  of  tank.  The  top  hole  shall  be  closed 
and  the  bottom  hole  may  be  closed  with 
solid  pipe  plugs  not  less  than  %  inch  nor 
more  than  1  Vi  inches  having  NPT 
threads. 

§  79.200-10  Welding. 

(a)  All  joints  shall  be  fusion-welded 
in  compliance  with  the  requirements  of 
AAR  Specifications  for  Tank  Cars,  Ap¬ 
pendix  W.  Welding  procedures,  welders 
and  fabricators  shall  be  approved. 


§  79.200-11  Stress  rdieving  and  heat 
treatment. 

(a)  After  welding  Is  complete  stress 
relieving  or  heat  treatment  shall  be  in 
compliance  with  the  requirements  of 
AAR  Specifications  for  Tank  Cars,  Ap¬ 
pendix  W,  when  specified  in  S  79.201-1. 

§  79.200—12  Tank  mounting.  See 
§  79.10. 

§  79.200—13  Manway  ring  or  flange, 
safety  relief  device  flange,  bottom 
outlet  nozzle  flange,  bottom  washout 
nozzle  flange  and  odier  attachments 
and  openings. 

(a)  For  steel  and  aluminum  tanks, 
these  attachments  shall  be  riveted  or 
fusion-welded. 

(b)  For  alloy  steel  and  nickel  tanks 
these  attachments  shall  be  fusion- 
welded. 

(c)  Fusion-welding  for  securing  these 
attachments  in  place  shall  be  of  the  dou¬ 
ble-welded  butt  joint  tsrpe  or  double  full- 
fillet  lap  joint  tsrpe. 

(d)  Rivets,  if  used,  shall  be  to  ap¬ 
proved  specifications  compatible  with 
plate  material  and  shall  meet  the  follow¬ 
ing  requirements: 

(1)  Riveted  joints  shall  be  made  metal 
to  metal  without  interposition  of  other 
material. 

(2)  Rivets  shall  be  driven  hot  and 
calked  inside.  All  joints  formed  by  all 
riveted  attachments  shall  be  calked  in¬ 
side.  Split  calking  is  prohibited. 

(3)  Use  of  rivets  less  than  %  inch 
nominal  diameter  prohibited. 

(4)  For  computing  rivet  areas  the  ef¬ 
fective  diameter  of  a  driven  rivet  is  the 
diameter  of  its  reamed  hole,  which  hole 
shall  in  no  case  exceed  nominal  diameter 

'of  rivet  by  more  than  Vie  inch. 

(5)  When  attachments  are  applied  by 
means  of  riveting,  the  edges  of  plates 
shall  be  beveled  so  that  the  angle  of  the 
calking  edge  will  be  between  60  and  70 
degrees  with  the  fiat  surface  of  the 
attachment.  The  extreme  calking  edge 
distance,  measured  from  center  line  of 
rivet  hole,  shall  be  at  least  one  and  one- 
half  times  the  diameter  of  the  hole  and 
not  more  than  that  distance  plus  V4  inch. 

(6)  Rivets  shall  be  handled  and 
driven  in  a  manner  that  will  insure 
requisite  strength. 

(e)  The  opening  in  the  manway  ring 
shall  be  at  least  16  inches  in  diameter 
except  that  acid  resistant  lined  man¬ 
ways.  shall  be  at  least  18  inches  in  diam¬ 
eter  before  lining. 

(f)  Manway  ring  or  flange,  if  riveted 
to  dome  or  tank,  shall  be  of  cast,  forged 
or  fabricated  steel,  malleable  iron  or 
other  malleable  metals. 

(g)  Manway  ring  or  fiange,  if  welded 
to  dome,  tank  or  nozzle,  shall  be  made 
of  cast,  forged  or  fabricated  metal  and 
be  of  good  weldable  quality  in  conjunc¬ 
tion  with  metal  of  dome,  tank,  or  nozzle. 

(h)  Openings  for  manway  or  other 
fittings  shall  be  reinforced  in  an  ap¬ 
proved  manner. 

§  79.200—14  Expansion  capacity. 

(a)  Tanks  shall,  have  expansion 
capacity  as  prescribed  in  §  79.201-1. 
This  capacity  shall  be  provided  in  the 
tank  for  Class  ICC-lllA  cars,  or  in  a 
dome  for  Class  ICC-103  and  104  tsrpe 
cars. 


(b)  The  capacity  of  the  expansion 
dome,  when  used,  shall  be  at  least  the 
percentage  specified  in  8  79.201-1  of  the 
total  capacity  of  the  tank  and  dome  com¬ 
bined.  The  capacity  of  the  dome  shall 
be  measured  from  the  inside  top  of  shell 
of  tank  to  the  inside  top  of  dome  or 
bottom  of  any  vent  pipe  projecting  in¬ 
side  of  dome,  except  that  when  safety 
relief  device  is  applied  to  side  of  dome, 
the  effective  capacity  of  the  dome  shall 
be  measured  from  top  of  safety  relief 
device  opening  inside  of  dome  to  inside 
top  of  shell  of  tank. 

(c)  The  opening  in  the  tank  shell 
within  the  dome  shall  be  at  least  29 
inches  in  diameter.  When  the  opening 
in  the  tank  shell  exceeds  30  inches  in 
diameter,  the  opening  shall  be  reinforced 
in  an  approved  manner.  When  the  open¬ 
ing  in  the  tank  shell  is  less  than  the 
inside  diameter  of  the  dome,  and  the 
dome  pocket  is  not  closed  off  in  an  ap¬ 
proved  manner,  dome  pocket  drain  holes 
shall  be  provided  in  the  tank  shell  with 
nipples  projecting  inside  the  tank  at  least 
1  inch. 

(d)  The  dome  head  shall  be  of  ap¬ 
proved  contour  and  shall  be  designed  for 
pressure  on  concave  side. 

(e)  Aluminum  alloy  domes: 

(1)  The  dome  shell  thickness  shall  be 
calculated  by  the  formula  in  §  79.200- 
6(a). 

(2)  The  dome  head  may  be  an  ellipsoid 
of  revolution  in  which  the  major  axis 
shall  be  equal  to  the  diameter  of  the  dome 
shell  and  the  minor  axis  shall  be  one- 
half  the  major  axis.  The  thickness  in 
this  case  shall  be  determined  by  using 
formula  in  §  79.200-6(a) . 

(3)  The  dome  head,  if  dished,  shall  be 
dished  to  a  radius  not  exceeding  96 
inches.  Thickness  of  dished  dome  head 
shall  be  calculated  by  the  formula  in 
§  79.200-6(b). 

(4)  Tank  shell  shall  be  reinforced  by 
the  addition  of  a  plate  equal  to  or  greater 
than  shell  in  thickness  and  the  cross  sec¬ 
tional  area  shall  exceed  metal  removed 
for  dome  opening,  or  tank  shell  shall  be 
reinforced  by  a  seamless  saddle  plate 
equal  to  or  greater  than  shell  in  thickness 
and  butt  welded  to  tank  shell.  The  rein¬ 
forcing  saddle  plate  shall  be  provided 
with  a  fluid  opening  having  a  vertical 
flange  of  the  diameter  of  the  dome  for 
butt  welding  shell  of  dome  to  the  flange. 
The  reinforcing  saddle  plate  shall  ex¬ 
tend  about  the  dome  a  distance  measured 
along  shell  of  tank  at  least  equal  to  the 
extension  at  top  of  tank.  Other  ap¬ 
proved  designs  may  be  used. 

(f)  For  thickness  of  carbon  or  alloy 
steel  domes,  see  §  79.201-2. 

§  79.200—15  Closures  for  manways. 

(a)  Manway  covers  shall  be  of  ap¬ 
proved  type.  See  §  79.202-1  for  special 
requirements  for  flammable  liquids. 

(b)  Manway  covers  shall  be  designed 
to  provide  a  secure  closure  of  the  man¬ 
way. . 

(c)  l^anway  covers  shall  be  cast, 
forged  or  fabricated  metal  and  be  of  the 
same  metal  as  the  metal  of  the  tank  ex¬ 
cept  for  aluminum  tanks  where  manway 
covers  of  other  approved  materials  may 
be  used,  or  except  for  steel  tanks  where 
malleable  iron  manway  covers  may  be 
used.  Malleable  iron,  when  used,  shall 
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comply  with  AAR  Specification  M-402 
Grade  35018 — Malleable  Iron  Castings  or 
ASTM  A-47  Grade  35018— Malleable 
Iron  Castings.  - 

(d)  All  Joints  between  manway  covers 
and  their  seats  shall  be  made  tight 
against  leakage  of  vt^Mr  and  liquid  by 
use  of  gaskets  of  suitable  material. 

(e)  For  other  manway  cover  require¬ 
ments  see  §  79.201-1. 

§  79.200—16  Caging  devices,  top  load¬ 
ing  and  unloading  devices,  venting 
and  air  inlet  devices. 

(a)  When  installed,  these  devices  shall 
be  of  an  approved  design  which  will  pre¬ 
vent  interchange  with  any  other  fixture, 
and  be  tightly  closed.  Unloading  pipes 
shall  be  securely  anchored  within  the 
tank.  Each  tank  or  compartment  may 
be  equipped  with  one  separate  air  con¬ 
nection. 

(b)  When  the  characteristics  of  the 
commodity  for  which  the  car  is  author¬ 
ized  are  such  that  these  devices  must  be 
equipped  with  valves  or  fittings  to  permit 
the  loading  and  unloading  of  the  con¬ 
tents,  these  devices,  including  valves, 
shall  be  of  an  approved  design,  and  be 
provided  with  a  protective  housing  except 
when  plug  or  ball  type  valves  with  oper¬ 
ating  handles  removed  are  used.  Pro¬ 
vision  shall  be  made  for  closing  pipe 
connections  of  valves. 

(c)  Tanks  may  be  equipped  with  a 
vacuum  relief  valve  of  an  approved  de¬ 
sign. 

(d)  When  gaging  device  is  required  in 
§79.201-1,  an  outage  scale  visible 
through  manway  opening  shall  be  pro¬ 
vided.  If  loading  devices  are  applied  to 
permit  tank  loading  with  cover  closed, 
a  telltale  pipe  may  be  provided.  Telltale 
pipe  shall  be  capable  of  determining  that 
required  outage  is  provided.  Pipe  shall 
be  equipped  with  ^  inch  minimum  NPT 
control  valve  mounted  outside  tank  and 
enclosed  within  a  housing.  Other  ap¬ 
proved  devices  may  be  used  in  lieu  of 
outage  scale  or  telltale  pipe. 

(e)  Bottom  sump  if  applied  may  be  of 
cast,  fabricated,  or  forged  metal. 

§  79.200—17  Bottom  outlets. 

(a)  If  indicated  in  §  79.201-1,  tank 
may  be  equipped  with  bottom  outlet.  If 
applied,  bottom  outlet  shall  comply  with 
the  following  requirements: 

(1)  The  extreme  projection  of  bottom 
outlet  equipment  shall  be  at  least  12 
inches  above  top  of  rail.  All  bottom  out¬ 
let  reducers  and  closures  and  their  at¬ 
tachments  shall  be  secured  to  car  by  at 
least  %  inch  chain  or  its  equivalent,  ex¬ 
cept  that  outlet  closure  plugs  may  be  at¬ 
tached  by  inch  chain.  When  the 
bottom  outlet  closure  is  of  the  combina¬ 
tion  cap  and  valve  type,  the  pipe  con¬ 
nection  to  the  valve  shall  be  closed  by  a 
plug  or  cap. 

(2)  Bottom  outlet  shall  be  of  approved 
construction,  and  be  provided  with  a 
liquid  tight  closure  at  its  lower  end. 
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(3)  The  valve  and  its  operating  mech¬ 
anism  may  be  iq>plied  to  the  outside  bot¬ 
tom  of  the  tank.  When  ai^lied  in  this 
manner,  the  valve  operating  mechanism 
shall  be  provided  with  a  suitable  locking 
arrangement  to  insure  positive  closure 
during  transit. 

(4)  The  valve  operating  mechanism 
for  valves  applied  to  the  interior  of  the 
tank,  and  outlet  nozzle  construction  shall 
insure  against  the  unseating  of  the  valve 
due  to  stresses  or  shocks  incident  to 
transportation. 

(5)  Bottom  outlet  nozzle  of  interior 
valves  and  the  valve  body  of  exterior 
valves,  shall  be  of  cast,  fabricated  or 
forged  metal.  If  welded  to  tank,  they 
shall  be  of  good  weldable  quality  in  con¬ 
junction  with  metal  of  tank. 

(6)  To  provide  for  the  attachment  of 
unloading  connections,  the  bottom  of  the 
main  portion  of  the  outlet  nozzle  or  valve 
body  of  exterior  valves,  or  some  fixed  at¬ 
tachment  thereto,  shall  be  provided  with 
threaded  cap  closure  arrangement  or 
bolted  flange  closure  arrangement  having 
minimum  1  inch  threaded  pipe  plug. 

(7)  If  outlet  nozzle  extends  6  inches 
or  more  from  shell  of  tank  a  “V”  groove 
shall  be  cut  (not  cast)  in  the  upper  part 
of  outlet  nozzle  at  a  point  immediately 
below  lowest  part  of  valve  to  a  depth  that 
will  leave  thickness  of  nozzle  wall  at  the 
root  of  the  “V”  not  over  %  inch.  The 
outlet  nozzle  on  interior  valves  or  the 
valve  body  on  exterior  valves  may  be 
steam  jacketed,  in  which  case  the  break¬ 
age  groove  or  its  equivalent  shall  be  be¬ 
low  the  steam  chamber  but  above  the 
bottom  of  center  sill  construction.  If 
outlet  nozzle  is  not  a  single  piece,  or  if 
exterior  valves  are  applied,  provision 
shall  be  made  for  the  equivalent  of  the 
breakage  groove, 

(8)  The  flange  on  the  outlet  nozzle  or 
the  valve  body  of  exterior  valves  shall 
be  of  a  thickness  which  will  prevent  dis¬ 
tortion  of  the  valve  seat  or  valve  by  any 
change  in  contour  of  the  shell  resulting 
from  expansion  of  lading,  or  other 
causes,  and  which  will  insure  that  ac¬ 
cidental  breakage  of  the  outlet  nozzle 
will  occur  at  or  below  the  “V”  groove,  or 
its  equivalent. 

(9)  The  valve  shall  have  no  wings  or 
stem  projecting  below  the  “V”  groove  or 
its  equivalent.  The  valve  and  seat  shall 
be  readily  accessible  or  removable  for 
repairs,  including  grinding. 

(10)  The  valve  operating  mechanism 
on  interior  valves  shall  have  means  for 
compensating  for  variation  in  the  verti¬ 
cal  diameter  of  the  tank  produced  by 
expansion,  weight  of  the  liquid  contents, 
or  other  causes,  and  may  operate  from 
the  interior  of  the  tank,  but  in  the  event 
the  rod  is  carried  through  the  dome,  or 
tank  shell,  leakage  shall  be  prevented  by 
packing  in  stuffing  box  or  other  suitable 
seals  and  a  cap. 

(b)  If  indicated  in  §  79.201-1,  tank 
may  be  equipped  with  bottom  washout 
of  approved  construction.  If  applied. 
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bottom  washout  shall  be  in  accordance 
with  the  following  requirements: 

(1)  The  extreme  projection  of  the 
bottom  washout  shall  be  at  least  12 
inches  above  top  of  rail. 

(2)  Bottom  washout  shall  be  of  cast, 
forged  or  fabricated  metal  If  welded 
to  tank,  they  shall  be  of  good  weldable 
quality  in  conjunction  with  metal  of 
tank. 

(3)  If  washout  nozzle  extends  6  inches 
or  more  from  shell  of  tank,  a  “V”  groove 
shall  be  cut  (not  cast)  in  the  upper  part 
of  the  nozzle  at  a  point  immediately  be¬ 
low  the  lowest  part  of  inside  closure  seat 
or  plug  to  a  depth  that  will  leave  wall 
thickness  of  noz^e  at  the  root  of  the  “V” 
not  over  %  inch.  Where  nozzle  is  not 
a  single  piece,  provision  shall  be  made  for 
the  equivalent  of  the  breakage  groove. 
The  nozde  shall  be  of  a  thickness  to  in¬ 
sure  that  accidental  breakage  will  occur 
at  or  below  the  “V”  groove  or  its  equiva¬ 
lent. 

(4)  The  closure  plug  and  seat  shall  be 
readily  accessible  or  removable  for 
repairs. 

(5)  Joints  between  closures  and  their 
seats  may  be  gasketed  with  suitable 
material. 

§  79.200—18  Safely  relief  devices. 

(a)  Safety  relief  valves, 

(1)  When  permitted  in  §  79.201-1, 
each  tank  or  compartment  shall  be 
equipped  with  one  or  more  safety  re¬ 
lief  valves  of  approved  design,  made  of 
metal  not  subject  to  rapid  deterioration 
by  the  lading,  and  mounted  on  expan¬ 
sion  dome  of  Class  ICC-103  or  104  cars 
or  top  of  tank  shell  of  Class  ICC-lllA 
cars.  Total  valve  discharge  capacity 
shall  be  sufScient  to  prevent  building  up 
of  pressure  in  the  tank  to  more  than 
10  psi  above  start-to-discharge  pressure. 
See  AAR  Specifications  for  Tank  Cars, 
Appendix  A,  for  formula  for  calculating 
discharge  capacity. 

(2)  The  start-to-discharge  pressures 
and  vapor  tight  pressures  shall  comply 
with  §  79.201-1. 

(b)  Safety  vents: 

(1)  When  permitted  in  §  79.201-1, 
each  tank  or  compartmejit  used  for  the 
transportation  of  corrosive  liquids,  fiam- 
mable  solids,  oxidizing  materials,  or 
poisonous  liquids  or  solids,  class  B,  need 
not  be  equipped  with  safety  relief  valves, 
but  if  not  so  equipped,  shall  have  one 
safety  vent  at  least  1%  inches  inside 
diameter,  of  an  approved  design  which 
will  prevent  interchange  with  fixtures 
prescribed  in  §  79.200-16(a),  and  closed 
with  a  frangible  disc  of  lead  or  other 
approved  material  of  a  thickness  that 
will  rupture  at  not  more  than  75  percent 
of  tank  test  pressure.  Means  for  hold¬ 
ing  disc  in  place  shall  be  such  as  to  pre¬ 
vent  distortion  or  damage  to  disc  when 
applied.  Safety  vent  closure  shall  be 
chained  or  otherwise  fastened  to  prevent 
misplacement.  All  tanks  equipped  with 
vents  shall  be  stenciled  “not  for  flam¬ 
mable  LIQUIDS.” 
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RULES  AND  REGULATIONS 


§  79.200—19  Reinforcements,  when  used, 
and  appurtenances  not  otherwise 
sp^fiM. 

(a)  All  attachments  to  tank  and  dome 
shall  be  lulled  by  approved  means. 
Rivets  if  used  shall  be  calked  inside  and 
outside.^ 

§  79.200—20  Interior  heater  systems. 

(a)  See  S  79.12. 

§  79.200—21  Qosures  for  openings. 

(a)  All  plugs  shall  be  solid,  with  NPT 
threads,  and  shall  be  of  a  length  which 
will  screw  at  least  6  threads  inside  the 
face  of  fitting  or  tank.  Plugs,  when  in¬ 
serted  from  the  outside  of  tank  heads, 
shall  have  the  letter  “S’*  at  least  %  inch 
in  size  stamped  with  steel  stamp  or  cast 
on  the  outside  surface  to  indicate  the 
plug  is  solid. 

§  79.200—22  Test  of  tanks. 

(a)  Each  tank  shall  be  tested  by  com¬ 
pletely  filling  the  tank  and  dome  or  noz¬ 
zles  with  water,  or  other  liquid  having 
similar  viscosity,  of  a  temperature  which 
shall  not  exceed  100”  F  during  the  test; 
and  applsdng  the  pressure  prescribed  in 


§  79.201-1.  Tank  shall  hold  the  pre¬ 
scribed  pressure  for  at  least  10  minutes 
without  leakage  or  evidence  of  distress. 
All  rivets  and  closures,  except  safety  re¬ 
lief  valves  or  safety  vents,  shall  be  in 
place  when  test  is  made. 

(b)  Insulated  tanks  shall  be  tested  be¬ 
fore  insulation  is  applied. 

(c)  Rubber-lined  tanks  shall  be  tested 
before  rubber  lining  is  applied. 

(d)  Calking  of  welded  joints  to  stop 
leaks  developed  during  the  foregoing 
tests  is  prohibited.  Repairs  in  welded 
joints  shall  be  made  as  prescribed  in  AAR 
Specifications  for  Tank  Cars.  Appendix 
W. 

§  79.200—23  Tests  of  safety  relief  valves. 

(a)  Each  valve  shall  be  tested  by  air 
or  gas  for  compliance  with  §  79.201-1 
before  being  put  into  service. 

§  79.200—24  Stamping.  v 

(a)  To  certify  that  the  tank  complies 
with  all  specification  requirements,  each 
tank  shall  be  plainly  and  permanentty 
stamped  in  letters  and  figures  at  least 
%  inch  high  into  the  metal  near  the 
center  of  both  outside  heads  as  follows: 


—  Example  of  re¬ 

quired  stamping 

Specification - IOC-103-W 

Material _ _ _ ASTM  A285  C 

Cladding  material  (If  any) .  ASTM  A240-304 

Clad 

Tank  builder’s  Initials _ ABC 

Date  of  original  test _  00-0000 

Car  assembler  (If  other 
than  tank  builder) _ _  DEF 

§  79.200-25  Stenciling. 

(a)  The  tank,  or  the  jacket  if  tank  is 
insulated,  shall  be  stenciled  in  compli¬ 
ance-  with  the  requirements  of  AAR 
Specifications  for  Tank  Cars,  Appendix 
C. 

§  79.200-26  Certificate  of  conslriu-iiun. 

(a)  Sees  79.5. 

§  79.201  Individual  specification  re¬ 
quirements  applicable  to  non-pres¬ 
sure  tank  car  tanks. 

§  79.201— L  Individual  specification  re¬ 
quirements. 

(a)  In  addition  to  §  79.200  the  indi¬ 
vidual  specification  requirements  are  as 
follows: 


ICC  specifications 

103W 

103A-W 

103A-N-W 

103AL-W 

103A-AL-W 

103B-W 

103C-W 

103D-W 

103E-W 

104W 

Material  (see  7».aOO-7) . 

Steel 

Steel 

Nickel 

Aluminum 

Aluminum 

Steel 

Alloy  steel 

Alloy  steel 

Alloy  steel 

Steel 

Insulation  (see  79.200-4) _ 

alloy. 

alloy. 

Optional 

Optional 

Optional 

Optional 

Optional 

Optional 

Optional 

Optional 

Optional 

Hequired 

Bursting  pressure,  p3.i.  (see 

240 

240 

240 

240 

240 

240 

240 

240 

240 

240 

79.200-«). 

Minimum  plate  thickness. 

inches: 

1 

Shell  (see  79.200-6) _ 

79. 201-2 

79. 201-2 

79. 201-2 

H 

H 

79.201.2 

79. 201. 2 

79. 201. 2 

79. 201. 2 

T'J.  201-2 

Heads  (see  79.200-6  and 

79. 201-2 

79.201-2 

79. 201-2 

yi 

79.201-2 

79. 201-2 

79.201-2 

79. 201-2 

79.201-2 

79.209-8). 

Dome _ 

Required 

2  percent  in 

Required 

1  percent  in 

Required 

1  percent  in 

Required 

2  percent  in 

Required 

1  percent  in 

Required 

1  percent  in 

Required 

1  percent  in 

Required 

2  percent  in 

Required 

1  percent  in 

Required 
2  perwnt  in 

Minimum  expansion  ca¬ 
pacity  (see  79.200-14). 

dome. 

dome. 

'dome. 

dome. 

dome. 

dome. 

dome. 

dome. 

dome. 

dome. 

Test  pressure,  p.s.i.  (see 
79.200-22). 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

Safety  relief  devices  (sec 
79.200-18). 

Valve  or 

79. 201-7 

79. 201-7 

Valve  or 

Valve  or 

Valve _ 

Valve  or 

Valve  or 

Valve  or 

vent. 

vent. 

vent. 

nmmuiiiii 

vent. 

vent. 

vent. 

Valve  start-to-rJscharge 
pressure,  p.s.L  (±3 

P.S.I.). 

Valve  vapor  tight  pressure 
(minimum  p.s.i.). 

35 

35 

35 

35 

35 

35 

36 

35 

35 

28 

28 

28 

28 

28 

28 

28 

28 

28 

45 

Valve  flow  rating  inressure 
(maximum  p.8.i.). 

45 

46 

45 

45 

45 

45 

45 

46 

45 

45 

Vent  rupture  messure 
(maximum  p.s.i.). 

45 

45 

45 

45 

45 

45 

45 

Opiioual 

Oaging  devices  (see  79.200- 

Top  loading  and  unloading 

Optional 

Optional 

Optional 

Optional 

Optional 

Optional 

Optional 

Optional 

Optional 

Optional 

Required 

Required 

Optional 

Required 

Required 

Required 

Optional 

Required 

Optional 

devices  (see  79.200-16). 

(valves 

(valves 

(valves 

(valves 

(valves 

(valves 

optional). 

optional). 

optional). 

optional). 

optional). 

optional). 

Optional 

Bottom  outlet  (see  79.200- 

Optional 

FroUbited 

Prohibited 

Optional 

Prohibited 

Prohibited 

Prohibited 

Optional 

Prohibited 

17)(a)). 

Optional 

Bottom  washout  (see 

Optional 

Optional 

Optional 

Optional 

Optional 

Prohibited 

Prohibited 

Optional 

Optional 

79.200- 17(b)). 

Closure  for  manway  (see 

79.200- 16). 

79.201-6(d) 

79.301-6(a) 

7V.201-6(b) 

^  79. 201-6(0) 

79.201-6(c) 

79. 201-6(a) 

79.201-6(a) 

79. 201-6  (a), 
(c) 

8R 

Stress  relief  (8|n  or  beat 
treatment  (HT)  (see 

SR 

SR 

Not  required 

Prohibited 

Prohibited 

SR 

HT 

HT 

HT 

(79.201-5) 

(79. 201-5) 

79.300-11). 

79.201-8 

79.201-4 

[■!■■■■ 

1  1 

Tuesday f  December  29,  1964 


FEDERAL  RECrSTER 
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ICC  specifications 


>  111A60-W-I 


111A60-AI^W 


1  lllAlOO-W-1 


>  lllAlOO-W-2 


niAlOfi-W-3  lllAlOO-W-4 


lllAlOO-W-5 


>  111A60-F-1 
111  A  lOO-W-6  111  AlOO-F-1 
I  lllAlOO-F-2 


Material  (see  79.200-7) - 

Insulation  (see  79.200-4) 


Bursting  pressure,  p.s.l.  (see  79.300-5) . 

Minimum  plate  tnickness,  inches: 

Shell  (see  79.300-6) . 

Heads  (see  79.200-6  and  79.200-8) . 

Dome - - - - 

Minimum  expansion  capacity  (see  79.200- 
14). 

Test  pressure,  p.8j.  (see  79.200-22) . . 

Safety  relief  devices  (see  79.200-18) . . 


Valve  start-to-dlscharge  pressure,  p.s.l. 
(±3  p.s.l.). 

Valve  vapor  tight  pressure  (minimum 

P.S.I.). 

Valve  flow  rating  pressure  (maximum 
p.s.i.). 

Vent  rupture  pressure  (maximum  p.s.i.).. 
Gaging  devices  (see  79.200-16) _ 


Top  loading  and  unloading  devices  (see 
79.200-16). 


Bottom  outlet  (see  79.200-17(a)) - 

Bottom  washout  (see  79.200-17(b)). 
Closure  for  manway  (see  79.200-15). 


Stress  relief  (SR)  or  beat  treatment  (HT) 
(see  79.200-11). 

Other  requirements . . 


Steel 

Optional 

240 

lU 

KT 

None 
2  percent  in 
tank. 

60 

Valve  or 
vent. 

35 

28 

45 

45 

Required 

Optional 


Optional 
Optional 

79. 201-6(a) 

SR 


Allumlnum 

alloy. 

Optional 


240 

Vi 

None 
2  percent  in 
tank. 

60 

Valve  or 
vent. 

35 

28 

45 

45 

Required 

Optional 


Optional 
Optional 

79. 201-6(a) 

Prohibited 


Steel 

Optional 

500 

lU 

None 
2  percent  in 
tank. 

100 

Valve  or 
vent. 

75 
60 
85 

76 

Required 

Optional 


Optional 
Optional 

79. 201-6(a) 

SR 


Steel 

Optional 

500 

U*\ 

None 
1  percent  In 
tank. 

100 

79. 201-7 

•  75 

60 

85 

76 

Required 

Required 

(valves 

optional). 

Prohibited 

Optional 


SR 


Steel 

Required 


500 

None 

2  percent  in 
taak. 

100 

Valve  or 
vent. 

75 

60 

85 

75 

Required 

Optional 
Hf  used, 
valves 
required). 

Optional 

Optional 

79. 201-6(a) 

SR 


Steel 

Required 
(79. 201- 
11). 

500 

lit 

None 

73.314(a) 

100 

Valve 

76 

60 

86 


Required 

(79.201-9). 

Required 

(valves 

required). 

Prohibited 
Prohibited 

79. 201-6(a) 

SR 

79.201-8  & 

79.201-10. 


Steel 

Optional 

500 

lit 
Ht 
None 
1  percent  in 
tank. 

100 

Vent 


76 

Required 

Required 

(valves 

optional). 

Prohibited 
^hiblted 

79. 201-6(b) 

SR 

79. 201-3 


Alloy  steel.. 
Optional 

500 


lit 
None 
2  percent  In 
tank. 

100 

Valve  or 
vent. 

76 

60 

85 

75 

Required 

Optional 
(if  used, 
valves 
required). 
Optional 
Optional 

79. 201-6  ta) 
and  (c) 

HT 

(79.201-6). 


I  Tanks  converted  to  ICC-lllA  series  from  existing  forge-welded  specification  ICC-105A300, 400,  or  500  tanks,  by  modification  using  conversion  details  complying  with 
ICC-lllA  specification  requirements,  shall  be  stenciled  by  substituting  the  letter  “F”  for  the  letter  “W”  in  the  si)eciflcation  designation. 

§79.201—2  Minimum  plate  thickness.  §79.201—5-  Heat  treatment. 


(a)  The  minimum  plate  thickness  shall  be  as  follows : 


Inside  diameter  of  tanks 

Bottom 

sheets 

(inch) 

Shell 

sheets 

(inch) 

Expan¬ 

sion 

dome 

sheets 

(inch) 

2:1 

ellip¬ 

soidal 

heads 

(inch) 

3:1 

ellip¬ 

soidal 

and 

dished 

tank 

heads 

(inch) 

Expan¬ 

sion 

dome 

heads 

(inch) 

Interior 

compart¬ 

ment 

heads 

(inch) 

60  Inches  or  under _ _ _ 

lit 

H 

Me 

Me 

H 

Me 

Me 

Over  60  to  78  inches . . . 

V  Ht 

^t 

Me 

Me 

Me 

Me 

Over  78  to  96  inches . . . 

% 

Me 

Me 

Mi 

Me 

H 

Over  %  to  112  inches . 

Me 

Me 

Me 

Me 

lit 

Over  112  to  122  inches _ 

Mi 

Mi 

9 1 6 

H 

Me 

h 

1  May  be  reduced  to  Ht  Inch  when  approved  steels  having  tensile  strength  of  65,000  psi  or  higher  are  used. 


§  79.201—3  Lined  tanks. 

(a)  Each  tank  or  each  compartment 
thereof  shall  be  lined  with  acid  resisting 
rubber  or  other  approved  material  vul¬ 
canized  or  bonded  directly  or  otherwise 
attached  to  the  metal  tank,  to  provide  a 
non-porous  laminated  lining.  The  lin¬ 
ing  shall  be  at  least  %2  inch  thick,  except 
oyer  all  rivets  and  seams  formed  by 
riveted  attachments  where  the  lining 
shall  be  double  thickness.  The  lining 
shall  overlap  at  least  IY2  inches  at  all 
edges,  which  shall  be  straight  and  be 
beveled  to  an  angle  of  approximately  45 
degrees,  or  butted  edges  of  lining  shall  be 
sealed  with  a  3-inch  minimum  strip  of 
lining  having  45  degree  beveled  edges. 
An  additional  reinforcing  pad  at  least 
4^/2  feet  square  and  at  least  inch  thick 
shall  be  applied  by  vulcanizing  to  the 
lining  on  bottom  of  tank  directly  under 
the  manway  opening.  The  edges  of  pad 
shall  be  beveled  to  an  angle  of  approxi¬ 
mately  45  degrees.  An  opening  in  this 
pad  for  sump  is  permitted.  No  lining 
shall  be  under  tension  when  applied  ex¬ 
cept  due  to  conformation  over  rivet 
heads.  Interior  of  tank  shall  be  free 


from  scale,  oxidation,  moisture  and  all 
foreign  matter  during  the  lining  opera¬ 
tions. 

(b)  All  rivet  heads  on  inside  of  tank 
shall  be  button-head  or  similar  shape, 
of  uniform  size  and  the  under  surface 
of  heads  shall  be  driven  tight  against 
plate.  All  plates,  castings  and  rivet 
heads  on  inside  of  tank  shall  be  calked. 
All  projecting  edges  of  plates,  castings 
and  rivet  heads  on  inside  of  tank  shall 
be  rounded  and  free  from  fins  and  other 
irregular  projections.  Castings  shall  be 
free  from  porosity. 

(c)  All  surfaces  of  attachments  or 
fittings  and  their  closures,  exposed  to 
the  lading  shall  be  covered  with  at  least 
Vs  inch  acid  resistant  material.  Attach¬ 
ments  made  of  metal  not  affected  by  the 
lading  need  not  be  acid  resistant  material 
covered. 

§  79.201—4  Material. 

(a)  Except  for  protective  housing,  all 
fittings,  tul^s  and  castings  and  all  pro¬ 
jections  and  their  closures  shall  also 
meet  the  requirements  of  §  79.200- 
7(c). 


(a)  All  welding  of  the  tank  shell  and 
of  attachments  welded  directly  thereto 
shall  be  heat  treated  as  a  unit  to  remove 
stresses  at  the  proper  temperature  to 
obtain  corrosion  resistance  specified  in 
§79.200-7(0,  except  for  commodities 
not  classed  as  Corrosive  Liquids  in  Part 
73  of  this  chapter,  tanks  made  of  ASTM 
A240  Type  304L  and  316L  are  not  re¬ 
quired  to  be  heat  treated  as  a  unit  to 
remove  stresses,  nor  to  obtain  the  cor¬ 
rosion  resistance  specified  in  §  79.200-7 
(c)(1). 

§  79.201—6  Closures  for  manways. 

(a)  The  manway  cover  shall  be  de¬ 
signed  to  make  it  impossible  to  remove 
the  cover  while  the  interior  of  the  tank 
is  subjected  to  pressure. 

(b)  Manway  cover  shall  be  made  of  a 
suitable  metal.  The  top.  bottom  and 
edge  of  manway  cover  shall  be  acid  re¬ 
sistant  material  covered  as  prescribed  in 
§  79.201-3.  Through  bolt  holes  shall  be 
lined  with  acid  resistant  material  at  least 
^8  inch  in  thickness.  Cover  made  of 
metal  not  affected  by  the  lading  need  not 
be  acid  resistant  material  covered. 

(c)  Manway  ring  and  cover  shall  be 
made  of  the  metal  prescribed  in  §  79.200- 
7(c). 

(d)  Manway  rings  shall  be  made  of 
cast,  forged  or  fabricated  nickel  and  be 
a  good  weldable  quality  in  conjunction 
with  the  metal  of  the  dome. 

§  79.201—7  Safety  relief  devices. 

(a)  Each  tank  or  compartment  shall 
be  equipped  with  a  safety  vent  unless 
characteristics  of  the  lading  require  a 
safety  relief  valve.  Design  of  safety  re¬ 
lief  devices  shall  be  such  as  to  prevent 
interchange  with  fixtures  prescribed  in 
§  79.200-16 (a). 
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(b)  Safety  vents,  if  used,  shall  be  of 
approved  design,  at  least  1%  inches  in¬ 
side  diameter,  made  of  material  not  sub¬ 
ject  to  rapid  deterioration  by  the  lading, 
and  closed  with  a  frangible  disc  of  lead 
or  other  approved  material  of  a  thickness 
that  will  burst  at  not  more  than  75  per¬ 
cent  of  tank  test  pressure.  Means  for 
holding  the  disc  in  place  shall  be  such 
as  to  prevent  distortion  or  damage  to 
disc  when  applied.  Safety  vent  closure 
shall  be  chained  or  otherwise  fastened 
to  prevent  misplacement. 

(c)  Scrfety  relief  valves,  if  used,  shall 
be  of  approved  design,  made  of  metal  not 
subject  to  rapid  deterioration  by  the  lad¬ 
ing,  and  mounted  on  expansion  dome  of 
Class  ICC-103  and  104  type  tanks,  or  top 
of  tank  shell  for  Class  ICC-lllA  t3rpe 
tanks. 

§  79.201—8  Sampling  device  and  ther¬ 
mometer  well. 

(a)  Sampling  valve  and  thermometer 
well  are  not  specification  requirements. 
When  used,  they  must  be  of  approved 
design,  made  of  metal  not  subject  to 
rapid  deterioration  by  lading,  and  must 
withstand  a  pressure  of  100  pounds  per 
square  inch  without  leakage.  Interior 
pipes  of  the  sampling  valve  must  be 
equipped  with  excess  flow  valves  of  an 
approved  design.  Interior  pipe  of  ther¬ 
mometer  well  must  be  closed  by  an  ap¬ 
proved  valve  attached  close  to  fitting 
where  it  passes  through  the  tank  and 
closed  by  a  screw  plug.  Other  approved' 
arrangements  that  permit  testing  ther¬ 
mometer  well  for  leaks  without  complete 
removal  of  the  closure  may  be  used. 

§  79.201—9  Gaging  device. 

(a)  A  gaging  device  of  an  approved 
design  shall  be  applied  to  permit  deter¬ 
mining  the  liquid  level  of  the  lading.  The 
interior  pipe  of  the  gaging  device  shall 
be  equipped  with  an  excess  flow  valve 
of  an  approved  design.  This  device  shall 
be  provided  with  a  protective  housing. 

(b)  An  excess  flow  valve,  as  referred 
to  in  this  specification,  is  a  device  which 
closes  automatically  against  the  outward 
flow  of  the  contents  of  the  tank  such  as 
may  be  encountered  in  case  the  external 
closure  valve  is  broken  off  or  removed 
during  transit.  Excess  flow  valves  may 
be  designed  with  a  by-pass  to  allow 
equalization  of  pressures. 

§  79.201—10  Water  capacity  marking. 

(a)  Water  capacity  of  the  tank  in 
pounds  stamped  plainly  and  permanently 
in  letters  and  figures  at  least  %  inch  high 
into  the  metal  of  the  tank  immediately 
below  the  stamped  marks  specified  in 
§  79.200-24 (a).  This  mark  shall  also  be 
stenciled  on  the  jacket  immediately  below 
the  dome  platform  and  directly  behind 
or  within  3  feet  of  the  right  or  left  side 
of  the  ladder,  or  ladders,  if  there  is  a  lad¬ 
der  on  each  side  of  the  tank,  in  letters 
and  figures  at  least  IVi  inches  high  as 
follows: 

WATER  CAPACITY 

000000  Pounds 
§  79.201—11  In$nilution. 

(a)  Insulation  shall  be  of  sufficient 
thickness  so  that  the  thermal  conduct¬ 
ance  at  60  F  is  not  more  than  0.075  Btu 


per  hour,  per  square  foot,  per  degree  P 
temperature  differential. 

§  79.202  Special  commodity  require¬ 
ments  for  non-pressure  tank  car 
tanks. 

(a)  In  addition  to  §§  79.200  and  79.201 
the  following  requirements  are  appli¬ 
cable: 

§  79.202—1  Flamable  liquids  not  speci¬ 
fically  provided  for. 

(a)  Specs.  ICC-103;  103-W,  103AL-W, 
103r>-W,  104,  104-W,  111A60AL-W, 

lllAlOO-P-1,  lllAlOO-W-1,  IIIAIOO-W- 
3,  lllAlOO-W-4,  and  lltAlOO-W-6,  tank 
cars  used  to  transport  flammable  liquids 
not  specifically  provided  for  shall  have 
manway  closures  so  designed  that  pres¬ 
sure  will  be  released  automatically  by 
starting  the  operation  of  removing  the 
manway  cover.  Openings  in  tank  heads 
to  facilitate  application  of  lining  are 
authorized  and  shall  be  closed  in  an 
approved  manner.  Spec.  103,  103-W, 
103AL-W,  104,  104-W,  111A60AL-W  or 
lllAlOO-W-3,  used  to  transport  flamma¬ 
ble  liquids  not  specifically  provided  for, 
having  a  vapor  pressure  exceeding  27 
pounds  per  square  inch  absolute  at  100” 
F  but  not  exceeding  40  pounds  per  square 
inch  absolute  at  100”  F,  shall  have  their 
manway  closures  equipped  with  approved 
safeguards  making  removal  of  closures 
from  the  manway  opening  practically 
impossible  while  car  interior  is  subjected 
to  vapor  pressure  of  lading.  These  cars 
shall  be  stenciled  on  each  side  of  domes 
in  line  with  the  ladders,  and  in  a  color 
contrasting  to  the  color  of  the  dome  with 
the  identification  mark  as  prescribed  in 
§  73.119(g)  of  this  chapter. 

§  79.202—2  Dimethyl  dirliloro.<iilane, 
Ethyl  dichlorosilane.  Ethyl  trichloro- 
silane.  Methyl  trichlorosilane.  Tri¬ 
methyl  chlorosilane.  Vinyl  trichloro- 
Kilane,  Methyl  dichlorosilane  and 
T  richlorosilane. 

(a)  Specs.  103,  103-W,  111A60-F-1, 
111A60-W-1  and  lllAlOO-W-1  tank  cars 
used  to  transport  Dimethyl  dichlorosi- 
lane.  Ethyl  dichlorosilane.  Ethyl  trichlo¬ 
rosilane,  Methyl  trichlorosilane.  Tri¬ 
methyl  chlorosilane.  Vinyl  trichlorosi¬ 
lane,  Methyl  dichlorosilane,  and  Trichlo¬ 
rosilane,  shall  not  be  equipped  with 
bottom  discharge  outlet. 

§  79.202—3  Amyl  mercaptan.  Butyl  mer¬ 
captan,  Ethyl  mercaptan.  Isopropyl 
mercaptan.  Propyl  mercaptan,  and 
Aliphatic  mercaptan  mixtures. 

(a)  Specs.  103-W,  111A60-F-1  and 
111A60-W-1  tank"  cars  used  to  transport 
Amyl  mercaptan,  Butyl  mercaptan.  Ethyl 
mercaptan.  Isopropyl  mercaptan.  Pro¬ 
pyl  mercaptan,  an  Aliphatic  mercaptan 
mixtures  shall  have  bottom  outlets  ef¬ 
fectively  sealed.  Bottom  washout  per¬ 
mitted. 

§  79.202—4  Potassium  nitrate  mixed 
(fused)  with  Sodium  nitrite. 

(a)  Spec.  103-W  tank  cars  used  to 
transport  Potassium  nitrite  mixed 
(fused)  with  Sodium  nitrate  shall  be 
specially  designed,  equipped  and  ap¬ 
proved  for  this  service,  without  bottom 
discharge  outlet  and  with  heavier  plate 
thicknesses  than  the  minimum  pre¬ 


scribed  for  cars  built  under  this  speci¬ 
fication.  For  spec.  103-W  tank  cars 
made  of  plates  having  the  minimum  pre¬ 
scribed  thicknesses,  internal  reinforce¬ 
ment  of  the  upper  sheets  of  tank  in  the 
region  of  the  dome  and  reinforcing  plates 
attached  to  the  bottom  sheet  of  the  tank 
which  rests  on  bolsters  is  required,  and 
these  tanks  shall  be  equipped  with  baffle 
plates.  Heater  pipes  shall  be  of  welded 
construction  designed  for  a  test  pressure 
of  500  pounds  per  square  inch.  A  one 
inch  woven  asbestos  lining  shall  be 
placed  between  bolster  slabbing  and  bot¬ 
tom  of  tank  to  prevent  heat  transmis¬ 
sion.  Safety  vents  of  the  frangible  disc 
type  may  be  used  and  if  used  the  frangi¬ 
ble  discs  shall  be  perforated  with  ’/g  inch 
hole.  If  safety  relief  valves  are  used,  a 
vacuum  relief  valve  shall  be  installed  on 
the  dome.  Tanks  shall  be  stenciled  on 
both  sides  “fused  potassium  nitrate  and 

SODIUM  NITRITE  ONLY.” 

§  79.202—5  Phosphorus,  white  or  yel¬ 
low. 

(a)  Specs.  ICC-103,  103-W,  111A60- 
F-1, 111A60-W-1  and  lllAlOO-W-1  tank 
cars  used  to  transport  Phosphorous, 
white  or  yellow,  shall  be  equipped  with 
approved  dome  fittings,  external  heater 
systems  and  with  insulation  at  least  4 
inches  in  thickness,  except  that  thickness 
of  insulation  may  be  reduced  to  2  inches 
over  external  heater  coils.  Bottom 
washout  nozzle  of  approved  design  may 
be  applied.  Bottom  outlet  for  discharge 
of  lading  prohibited. 

§  79.202—6  Cumene  hydroperoxide,  Ui- 
isopropylbenzene  hydroperoxide  and 
Paramenthane  hydroperoxide. 

(a)  Specs.  ICC-103,  103-W,  111A60- 
F-1, 111A60-W-1  and  lllAlOO-W-1  tank 
cars  used  to  transport  Cumene  hydroper¬ 
oxide  of  strength  not  exceeding  90  per¬ 
cent  in  a  nonvolatile  solvent,  Paramen¬ 
thane  hydroperoxide  of  strength  not 
exceeding  60  percent  in  a  nonvolatile 
solvent  and  Diisopropylbenzene  hydro¬ 
peroxide  of  strength  not  exceeding  60 
percent  in  a  nonvolatile  solvent,  shall 
have  bottom  outlets  effectively  sealed 
from  the  inside. 

§  79.202—7  Titanium  tetrachloride,  an¬ 
hydrous. 

(a)  Specs.  ICC-103A,  103A-W.  IIIA- 
lOO-F-2  and  lllAlOO-W-2  tank  cars 
used  to  transport  Titanium  tetrachlo¬ 
ride,  anhydrous,  shall  have  safety  relief 
valves  of  approved  design  and  not  sub¬ 
ject  to  rapid  deterioration  by  the  lading. 

§  79.202—8  Chloracetyl  chloride. 

(a)  Specs.  ICC-103A-W,  lllAlOO-F-2 
and  lllAlOO-W-2  tank,  cars  used  to 
transport  Chloracetyl  chloride  shall  have 
a  nickel  cladding  of  inch  minimum 
thickness.  Nickel  cladding  in  tanks 
shall  have  a  minimum  nickel  content  of 
at  least  99  percent  pure  nickel.  Spec. 
ICC-103A-N-W  {ank  cars  used  to  trans¬ 
port  Chloracetyl  chloride  shall  be  of  solid 
nickel  at  least  99  percent  pure  and  all 
cast  metal  parts  of  the  tank  in  contact 
with  the  lading  shall  have  a  minimum 
nickel  content  of  approximately  96.7 
percent. 
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§  79.202—9  HydrocMoric  (muriatic) 
acid  not  over  38  percent  strength  by 
weight  except  acid  of  22°  Baume 
iitrength  or  other  fuming  acids. 

(a)  Spec.  ICC-103B,  103B-W,  or 

lllAlOO-W-5  tank  cars  used  to  transport 
Hydrochloric  (muriatic)  acid  not  over 
38  percent  except  acid  of  22°  Baume 
strength  and  other  fuming  acids,  may  be 
equipped  with  safety  vent  of  approved 
design  having  a  frangible  disc  with  Vs 
inch  breather  hole  in  the  center,  or  a 
safety  vent  of  approved  design  using 
carbon  discs  permitting  continuous 
venting. 

§  79.202—10  Hydrogen  peroxide  solu¬ 
tion  in  water  exceeding  52  percent  by 
weight. 

(a)  Spec.  ICC-103A-AIr-W  tank  cars 
used  to  transport  Hydrogen  peroxide 
solution  in  water  exceeding  52  i)ercent 
by  weight,  shall  be  equipped  with  a  vent¬ 
ing  arrangement  approved  by  the  Bureau 
of  Explosives. 

§  79.202—1 1  Phosphorus  oxychloride, 
Phosphorus  trichloride,  and  Thio- 
phosphoryl  chloride. 

(a)  Spec.  ICC-103A-N-W  tank  cars 
used  to  transport  Phosphgrus  oxychlo¬ 
ride,  Phosphorus  trichloride,  and  Thio- 
phosphoryl  chloride,  shall  be  solid  nickel 
at  least  99  percent  pure  and  all  cast 
metal  parts  of  the  tank  in  contact  with 
the  lading  have  a  minimum  nickel  con¬ 
tent  of  approximately  96.7  percent. 
Spec.  ICC:-103A  tank  cars  used  to  trans¬ 
port  phosphonis  oxychloride,  phosphorus 
trichloride,  and  thiophosphoryl  chloride 
shall  be  lead-lined  steel,  or  made  of  steel 
at  least  10  percent  nickel  clad.  Spec. 
ICC-103A-W,  lllAlOO-P-2  or  IIIAIOO- 
W-2  tank  cars  used  to  transport  Phos¬ 
phorus  oxychloride.  Phosphorus  trichlo¬ 
ride  and  Thiophosphoryl  chloride  shall  be 
lead-lined  steel  or  made  of  steel  with  a 
minimum  thickness  of  nickel  cladding  of 
Me  inch.  Nickel  cladding  in  tanks  shall 
have  a  minimum  nickel  content  of  at 
least  99  percent  pure  nickel.  Spec. 
ICC-103E-W  tank  cars  used  to  transport 
Phosphorus  trichloride  and  Thiophos¬ 
phoryl  chloride  shall  have  tanks  fab¬ 
ricated  from  Type  316  stainless  steel. 

§  79.202—12  Sulfuric  acid  of  concentra¬ 
tions  65.25  percent  (approximately 
1.559  specific  gravity)  (52°  Baume) 
or  greater. 

(a)  Spec.  ICC-103A,  103A-W,  IIIAIOO- 
F-2  or  lllAlOO-W-2  tank  cars  used  to 
transport  Sulfuric  acid  of  concentration 
65.25  percent  (approximately  1.559  spe¬ 
cific  gravity)  (52°  Baume)  except  oleum, 
niixed  acid  (nitric  and  sulfuric)  (nitrat¬ 
ing  acid)  and  other  fuming  acids,  may 
have  safety  vents  equipped  with  lead 
discs  having  a  Vs  inch  breather  hole  in 
the  center  thereof. 

§  79.20213  Sulfur  trioxide,  stabilized. 

(a)  Specs.  ICC-103A,  103A-W, 

lllAlOO-P-2,  111A100-W2  and  105A300- 
W  tank  cars,  used  to  transport  Sulfur 
trioxide,  stabilized,  shall  be  equipped 
with  safety  relief  valves  of  approved  de¬ 
sign  and  not  subject  to  rapid  deteriora- 
-  tion  by  the  lading.  Tanks  equipped  with 
interior  heating  coils  not  permitted. 
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§  79.202—14  Anhydrous  hydrazine  and 
Hydrazine  solutions  containing  50 
percent  or  less  of  water. 

(a)  Specs.  ICC-103C-W  and  IIIAIOO- 
W-6  tank  cars  used  to  transport  Anhy¬ 
drous  hydrazine  or  Hydrazine  solutions 
containing  50  percent  or  less  water,  shall 
have  tanks  fabricate  of  Tjrpe  304L  or 
347  stainless  steel  with  molybdenum  con¬ 
tent  not  exceeding  one-half  of  one  per¬ 
cent. 

§  79.202—15  Formic  acid  and  Formic 
acid  solutions. 

(a)  Spec.  ICC-103E-W  tank  cars  used 
to  transport  Formic  acid  or  Formic  acid 
solutions,  shall  have  tanks  fabricated 
from  Type  316  stainless  steel  and  be  sten¬ 
ciled  “FOR  FORMIC  ACID  ONLY.” 

§  79.202—16  Monochloroacetic  acid, 
liquid. 

(a)  Specs.  ICC-103A-W,  lllAlOO-F-2 
and  lllAlOO-W-2  tank  cars  used  to 
transport  Monochloroacetic  acid,  liquid, 
shall  have  tanks  nickel  clad  at  least  20 
percent. 

§  79.202—17  Benzyl  chloride. 

(a)  Spec.  ICC-103A,  103 A-W,  IIIAIOO- 
F-2  or  lllAlOO-W-2  tank  cars  used  to 
transport  Benzyl  chloride,  stabilized, 
may  be  10  percent  nickel  clad.  Spec. 
103A-N-W  tank  cars  used  to  transport 
Benzyl  chloride  shall  have  all  cast  metal 
parts  in  contact  with  the  lading  made 
from  metal  having  a  minimum  nickel 
content  of  approximately  96.7  percent 

§  79.202—18  Ethylene  oxide. 

(a)  Spec.  ICC-lllAlOO-W-4  tank  cars 
used  to  transport  Ethylene  oxide,  may 
have  opening  in  the  tank  heads  to  facili¬ 
tate  application  of  nickel  lining.  Such 
openings  in  tank  heads  shall  be  closed  in 
an  approved  manner. . 

§  79.202—19  Dimethylhydrazine,  unsym- 
nietrical. 

(a)  Specs.  ICC-103-W  and  103C-W 
tank  cars  used 'to  transport  Dimethyl- 
hydirazine,  unsymmetrical,  shall  be 
equipped  with  steel  safety  valves  of  ap¬ 
proved  design.  Spec.  103-W  tank  cars 
shall  not  be  equipped  with  bottom  outlets. 

Subpart  E — Specifications  for  Multi- 
Unit  Tank  (lar  Tanks  (Classes  ICC— 
106Aand  110A-W) 

§  79.300  C^neral  specifications  appli¬ 
cable  to  multi-unit  tank  car  tanks 
designed  to  be  removed  from  car 
structure  for  filling  and  emptying. 

§79.300—1  Tanks  built  under  these 
specifications  shall  meet  the  require¬ 
ments  of  §  79.300,  §  79.301  and 
when  applicable,  §  79.302. 

§  79.300—2  Approval. 

(a)  For  procedure  for  securing  ap¬ 
proval,  see  §  79.3. 

§  79.300-3  Type  and  general  require¬ 
ments. 

(a)  Tanks  built  under  this  specification 
shall  be  cylindrical,  circular  in  cross  sec¬ 
tion,  and  shall  have  heads  of  approved 
design.  All  openings  shall  be  located  in 
the  heads. 

(b)  Each  tank  shall  have  a  water 
capacity  of  at  least  1500  pounds  and  not 
more  than  2600  pounds. 
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(c)  For  tanks  made  in  foreign  coun¬ 
tries,  a  chemical  analysis  of  materials 
and  all  tests  as  specified  shall  be  carried 
out  within  the  limits  of  the  United  States 
under  the  supervision  of  a  competent  and 
impartial  inspector. 

§  79.300—4  Insulation. 

(a)  Tanks  shall  not  be  insulated. 

§  79.300—5  Bursting  pressure. 

(a)  The  minimum  required  bursting 
pressure  is  listed  in  §  79.301. 

§  79.300—6  Thickness  of  plates. 

(a)  For  Class  ICC-llOA  tanks,  the 
wall  thickness  of  the  cylindrical  portion 
of  the  tank  shall  not  be  less  than  that 
specified  in  §  79.301  nor  that  calculated 
by  the  following  formula : 

where : 

d  =  inside  diameter  in  inches; 

£=0.9  welded  Joint  efficiency; 

P= minimum  required  bursting  pressure  in 
psl; 

S= minimum  tensile  strength  of  plate 
material  in  psi  as  prescribed  in 
§  79.300-7; 

t  =  minimum  design  thickness  of  plate  in 
inches. 

(b)  For  Class  ICC-106A  tanks,  the 
wall  thickness  of  the  cylindrical  portion 
of  the  tank  shall  not  be  less  than  thqt 
specified  in  §  79.301  and  shall  be  such 
that  at  the  tank  test  pressure  the  maxi¬ 
mum  fiber  stress  in  the  wall  of  the  tank 
will  not  exceed  15,750  psi  as  calculated 
by  the  following  formula : 

p(1.3I)=-t-0.4d*) 

D-—d^ 

where : 

d  =  inside  diameter  in  inches; 

f>= outside  diameter  in  inches; 

p=tank  test  pressure  in  psi;' 

s  =  wall  stress  in  psi. 

(c)  If  plates  are  clad  with  material 
having  tensile  strength  at  least  equal  to 
the  base  plate,  the  cladding  may  be  con¬ 
sidered  a  part  of  the  base  plate  when 
determining  the  thickness.  If  cladding 
material  does  not  have  tensile  strength 
at  least  equal  to  the  base  plate,  the  base 
plate  alone  shall  meet  the  thickness 
requirements. 

§  79.300-7  Material. 

(a)  Carbon  steel  plate  material  used 
to  fabricate  tanks  with  fusion-welded 
heads  shall  be  open  hearth  boiler  plate 
of  flange  or  firebox  quality  having  a  car¬ 
bon  content  not  exceeding  0.31  percent 
and  complying  with  one  of  the  following 
ASTM  specifications  for  the  material 
and  with  the  indicated  tensile  strength 
and  elongation  in  the  welded  condition; 


Specification 

Minimum 
tensile 
strength 
(psl)  welded 
conditimi 

Minimum 
elongation  in 

2  inches  (per¬ 
cent)  welded 
condition 

ASTM  A-212  Gr  A . 

65,000 

20 

ASTM  A-212  Or  B . 

70,000 

20 

ASTM  A-28fi  Or  A . 

45,000 

29 

ASTM  A-285  Or  B . 

50,000 

20 

ASTM  A-285  Or  C . 

55,000 

20 

(1)  These  plates  may  be  clad  with 
other  approved  metals. 


19008 


RULES  AND  REGULATIONS 


(b)  Carbon  steel  plate  material  used 
to  fabricate  tanks  with  forge-welded 
heads  shall  be  open  hearth  boiler  plate 
of  firebox  quality  comphring  with  specifi¬ 
cation  ASTM  A-28S  Grade  A. 

(c)  All  plates  shall  have  their  heat 
number  and  the  name  or  brand  of  the 
manufacturer  legibly  stamped  on  them 
at  the  rolling  mill. 

§  79.300-«  Tank  heads. 

(a)  Class  ICC-llOA  tanks  shall  have 
fusion-welded  heads  formed  concave  to 
pressure.  Heads  for  fusion  welding  shall 
be  an  ellipsoid  of  revolution  2:1  ratio  of 
major  to  minor  axis.  They  shall  be  one 
piece,  hot  formed  in  one  heat  so  as  to 
provide  a  straight  flange  at  least  IMi 
inches  long.  The  thickness  shall  not  be 
less  than  that  calculated  by  the  following 
formula: 


where  symbols  are  as  deflned  in  S  79.300- 
6  (a). 

(b)  Class  ICC-106A  tanks  shall  have 
forged-welded  heads  formed  convex  to 
pressure.  Heads  for  forge  welding  shall 
be  torispherical  wiUi  an  inside  radius  not 
greater  than  the  inside  diameter  of  the 
shell.  They  shall  be  one  piece,  hot  formed 
in  one  heat  so  as  to  provide  a  straight 
flange  at  least  4  inches  long.  They 
shall  have  snug  drive  flt  into  the  shell  for 
forge  welding.  The  thickness  shall  be 
sufficient  to  meet  the  test  requirements 
of  S  79.300-16  and  to  provide  for  ade¬ 
quate  threading  of  openings. 

§  79.300-9  Welding. 

(a)  Longitudinal  joints  shall  be  fusion 
welded.  Head-to-shell  joints  shall  be 
forge  welded  on  Class  ICC-106A  tanks 
and  fusion  welded  on  Class  ICC-llOA 
tanks.  Welding  procedures,  welders  and 
fabricators  shall  be  approved. 

(b)  Fusion- welded  joints  shall  be  in 
compliance  with  the  requirements  of 
AAR  Specifications  for  Tank  Cars,  Ap¬ 
pendix  W,  except  that  circumferential 
welds  in  tanks  less  than  36  inches  inside 
diameter  need  not  be  radiographed. 

(c)  Poree-welded  joints  shall  be 
thoroughly  hammered  or  rolled  to  in¬ 
sure  soimd  welds.  The  flanges  of  the 
heads  shall  be  forge  lapwelded  to  the 
shell  and  then  crimped  inwardly  toward 
the  cbnter  line  at  least  one  inch  on  the 
radius.  Welding  and  crimping  must  be 
accomplished  in  one  heat. 

§  79.300—10  Stress  relieving. 

(a)  After  welding  is  complete,  steel 
tanks  and  all  attachments  welded  there¬ 
to,  shall  be  stress  relieved  as  a  unit  in 
compliance  with  the  requirements  of 
AAR  Specifications  for  Tank  Cars,  Ap¬ 
pendix  W. 

§  79.300—1 1  Tank  mounting. 

(a)  For  tank  mounting,  see  §  79.10. 

§  79.300-12  Protection  of  fittings. 

(a)  Tanks  shall  be  of  such  design  as 
will  afford  maximum  protection  to  any 
fittings  or  attachment  to  the  head  in¬ 
cluding  the  housing  ’•eferred  to  in 
§  79.300-12 (b).  Tank  ends  shall  slope 
or  curve  inward  toward  the  axis  so  that 


the  disuneter  at  each  end  is  at  least  2 
inches  less  than  the  maximum  diameter. 

(b)  Loading  and  unloading  valves 
shall  be  protected  by  a  detachable  pro¬ 
tective  housing  of  approved  design  which 
shall  not  project  beyond  the  end  of  the 
tank  and  shall  be  securely  fastened  to 
the  tank  head.  Safety  relief  devices 
shall  not  be  covered  by  the  housing. 

§  79.300—13  Venting,  loading  and  un¬ 
loading  valves. 

(a)  Valves  shall  be  of  approved  type, 
made  of  metal  not  subject  to  rapid  de¬ 
terioration  by  lading,  and  shall  with¬ 
stand  tank  test  pressure  without  leakage. 
The  valves  shall  be  screwed  directly  into 
or  attached  by  other  improved  methods 
to  one  tank  head.  Provision  shall  be 
made  for  closing  outlet  connections  of 
the  valves. 

(b)  Threads  for  openings  shall  be 
National  Gas  Taper  Threads  (NGT) 
tapped  to  gage,  clean  cut,  even  and 
without  checks. 

§  79.300—14  Attachments  not  otherwise 
specified. 

(a)  Siphon  pipes  and  their  couplings 
on  the  inside  of  the  tank  head  and  lugs 
on  the  outside  of  the  tank  head  for 
attaching  the  valve  protective  housing 
shall  be  fusion-welded  in  place  prior  to 
stress  relieving.  All  other  fixtures  and 
appurtenances,  except  as  specifically 
provided  for,  are  prohibited. 

§  79.300-15  Safety  relief  devices. 

(a)  Unless  prohibited  in  §  79.302,  or 
in  Part  73  of  this  chapter,  tanks  shall 
be  equipped  with  one  or  more  safety  re¬ 
lief  devices  of  approved  type,  made  of 
metal  not  subject  to  rapid  deterioration 
by  the  lading  and  screwed  directly  into 
tank  heads  or  attached  to  tank  heads 
by  other  approved  methods.  The  total 
discharge  capsuiity  shall  be  sufficient  to 
prevent  building  up  pressure  in  tank  in 
excess  of  82.5  percent  of  the  tank  test 
pressure.  When  safety  relief  devices  of 
the  fusible  plug  type  are  used,  the  re- 
qiiired  discharge  capacity  shall  be 
available  in  each  head.  See  AAR  Speci¬ 
fications  for  Tank  Cars,  Appendix  A, 
for  formula  for  calculating  discharge 
capacity. 

(b)  Threads  for  openings  shall  be 
National  Gas  Tapei  Threads  (NGT) 
tapped  to  gage,  clean  cut,  even  and  with¬ 
out  checks. 

(c)  Safety  relief  valves  shall  be  set  for 
start-to-discharge  and  frangible  discs 
shall  burst  at  a  pressure  not  exceeding 
that  specified  in  §  79.301. 

(d)  Fusible  plugs  shall  fimction  at  a 
temperature  not  exceeding  175  F  and 
shall  be  vapor-tight  at  a  temperature  of 
not  less  than  130  F. 

§  79.300—16  Tests  of  tanks. 

(a)  After  stress  relieving,  tanks  shall 
be  subjected  to  hydrostatic  expansion 
test  in  a  water  jacket,  or  by  other  ap¬ 
proved  methods.  No  tank  shall  have 
been  subjected  previously  to  internal 
pressure  within  100  pounds  of  the  test 
pressure.  Each  tank  shall  be  tested  to 
the  pressure  prescribed  in  S  79.301. 
Pressure  shall  be  maintained  for  30  sec¬ 


onds  and  sufficiently  longer  to  insure 
complete  expansion  of  tank.  Pressure 
gage  shall  permit  reading  to  accuracy 
of  one  percent.  Expansion  gage  shall 
permit  reading  of  total  expansion  to  ac¬ 
curacy  of  one  percent.  Expansion  shall 
be  record^  in  cubic  centimeters. 

(1)  No  leaks  shall  appear  and  perma¬ 
nent  volumetric  expansion  shall  not  ex¬ 
ceed  10  percent  of  total  volumetric 
expansion  at  test  pressure. 

(b)  After  all  fittings  have  been  in¬ 
stalled,  each  tank  shall  be  subjected  to 
interior  air  pressure  test  of  at  least  100 
psi  under  conditions  favorable  to  detec¬ 
tion  of  any  leakage.  No  leaks  shall 
appear. 

(c)  Repairs  of  leaks  detected  in  manu¬ 
facture  or  in  foregoing  tests  shall  be 
made  by  the  same  process  as  employed 
in  manufacture  of  tank.  Calking, 
soldering,  or  similar  repairing  is  pro¬ 
hibited. 

§  79.300—17  Tests  of  safety  relief  de¬ 
vices. 

(a)  Each  valve  shall  be  tested  by  air 
or  gas  before  being  put  into  service. 
The  valve  shall  open  and  be  vapor-tight 
at  the  pressures  prescribed  in  §  79.301. 

(b)  For  safety  relief  devices  of  the 
frangible  disc  type,  a  sample  of  the  disc 
used  shall  be  burst  and  be  vapor-tight 
at  the  pressures  prescribed  in  §  79.301. 

(c)  For  safety  relief  devices  of  the 
fusible  plug  type,  a  sample  of  the  plug 
used  shall  function  at  the  temperatures 
prescribed  in  §  79.300-15. 

(d)  The  start-to-discharge  and  vapor- 
tight  pressures  shall  not  be  affected  by 
any  auxiliary  closure  or  other  combina¬ 
tion. 

§  79.300—18  Stamping. 

(a)  To  certify  that  the  tank  complies 
with  all  specification  requirements,  each 
tank  shall  be  plainly  and  permanently 
stamped  in  letters  and  figures  %  inch 
high  into  the  metal  of  valve  end  chime 
as  follows: 

( 1 )  ICC  Specification  number. 

(2)  Material  and  cladding  material  if 
any  (inunediately  below  the  specification 
number) . 

(3)  Owner’s  or  builder’s  identifying 

symbol  and  serial  number  (immediately 
below  the  material  identification) .  The 
symbol  shall  be  registered  with  the  Bu¬ 
reau  of  Explosives,  duplications  are  not 
authorized.  ! 

(4)  Inspector’s  official  mark  (imme¬ 
diately  below  the  owner’s  or  builder’s 
ssnnbol) . 

(5)  Date  of  original  tank  test  (month 
and  year,  such  as  1-64  for  January  1964) . 
This  should  be  so  placed  that  dates  of 
subsequent  tests  may  easily  be  added 
thereto. 

( 6 )  Water  capacity  —  0000  pounds. 

(b)  A  copy  of  the  above  stamping  in 
letters  and  figures  of  the  prescribed  size 
stamped  on  a  brass  plate  secured  to  one 
of  the  tank  heads  is  authorized. 

§  79.300—19  Inspection. 

(a)  Tank  shall  be  inspected  within  the 
United  Staies  and  Canada  by  a  compe¬ 
tent  and  impartial  Inspector  acceptable 
to  the  Bureau  of  Elxplosives.  For  tanks 
made  outside  the  United  States  and 
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Canada,  the  specified  Inspection  shall  be 
made  within  the  United  States. 

(b)  The  inspector  shall  carefully  in* 
soect  all  plates  from  which  tanks  are  to 
be  made  and  secure  records  certifying 
that  plates  comply  with  the  specification. 
Plates  which  do  not  comply  with  9  79.300- 
7  shall  be  rejected. 

(c)  The  inspector  shall  make  such  in¬ 
spection  as  may  be  necessary  to  see  that 
all  the  requirements  of  this  specification, 
including  markings,  are  fully  complied 
with;  shall  see  that  the  finished  tanks 
are  properly  stress  relieved  and  tested. 

(d)  The  inspector  shall  stamp  his  offl- 
ciid  mark  on  each  accepted  tank  as  re¬ 
quired  in  9  79.300-18,  and  render  the  re¬ 
port  required  in  9  79.300-20. 


§  79.300-20  Reports. 

(a)  Before  a  tank  is  placed  in  service, 
the  inspector  shall  furnish  to  the  build¬ 
er,  tank  owner.  Bureau  of  Explosives  and, 
the  Secretary,  Mechanical  Division,  As¬ 
sociation  of  American  Railroads,  a  re¬ 
port  in  approved  form  certifying  that  the 
tank  and  its  equipment  comply  with  all 
the  requirements  of  this  specification. 

(b)  For  builder’s  Certificate  of  Con¬ 
struction,  see  9  79.5(b).  ^ 

§  79.301  Individual  specification  re¬ 
quirements  for  multi-unit  tank  car 
tanks. 

(a)  In  addition  to  9  79.300  the  individ¬ 
ual  specification  requirements  are  as 
follows: 


ICG  specifications 

106A500-X 

106A800-X 

110A600-W 

110A800-W 

IIOAIOOO-W 

Bursting  pressure,  psi  (see  $  79.300-6). 

Minimum  thickness  shell,  inches . 

Test  pressure,  psi  (see  $  79.300-16) - 

Safety  relief  devices  psi  (see  i  79.300- 

15)  _ 

None  specified 

500 

None  specified 
»M6 
800 

1260 

500 

2000 

‘5^2 

800 

2500 

1%2 

1000 

Sti^-to-dlscharge,  or  burst  maxi- 

375 

600 

375 

600 

700 

Vapor-tight,  minimum _ 

300 

480 

300 

480 

650 

§  79.302  Special  commodity  requirements  for  multi-unit  tank  car  tanks. 

(a)  In  addition  to  99  79.300  and  79.301  the  following  requirements  are  applicable: 


Commodity 

Safety  relief  device 

Valve  protective 
bousing 

Valve  required _ 

_ . - . 

_ do . 

_ .do-«... _ 

do— ... _ 

_ do _ _ _ 

_ do . . . . 

-dft  ... 

.do  . .  .  - -  -  -  - 

Fusible  plug  required. 

Prohibit^i _ _ 

do.* _ 

Qas  tight  * _ 

_ do.* _ _ 

_ do.* . 

. do.* . 

Hydrofluoric  acid _ 

. do.*, . 

. do.* . 

Qas  tight.* _ 

do.* _ 

_ do"* _ 

Nitmgnn  tetmTide  liquid  . 

do.* . . . 

do.* . . . 

.do.*„ ....  ...  . 

..do.*  .  _  _  ... 

Phnsffftne  . 

. do.* . 

. do.* . 

Vinyl  chloride _ 

Vinyl  methyl  ether _ 

Titanium  tetrachloride  (anhydrous). _ 

Prohibited* . 

Miscellaneous 


(*). 

S  73. 357. 


§  79.400-4  Bursting  pressure. 

(a)  The  minimum  required  bursting 
pressure  of  the  inner  container  is  listed 
in  9  79.401. 

§  79.400—5  Thickness  of  plates. 

(a)  The  wall  thickness  of  the  inner 
container  shell  and  heads  shall  not  be 
less  than  that  specified  in  9  79.401,  nor 
that  calculated  by  the  following  formula: 

Pd 


Subpart  F — Specifications  for  Lique¬ 
fied  Hydrogen  Tank  Car  Tanks  and 
Seamless  Steel  Tanks  (Classes  ICC- 
113A-Wand  107A) 

§  79.400  General  specifications  appli¬ 
cable  to  liquefied  hydrogen  tank  car 
tanks. 

§  79.400-1  General. 

(a)  Tanks  built  under  these  specifica¬ 
tions  must  meet  the  requirements  of 
5§  79.400  and  79.401. 

§  79.400—2  Approval. 

(a)  For  procedure  for  securing  ap¬ 
proval,  see  §  79.3. 

§  79.400—3  Type. 

(a)  A  tank  built  in  accordance  with 
this  specification  shall  consist  of  an  in- 
her  (pressure)  container  suitably  sup- 
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>  When  safety  relief  devices  are  prohibited,  containers  may  be  equipped  with  solid  steel  plugs  In  the  safety  device 
openings. 

>  The  detachable  protective  housing  for  the  loading  and  unloading  valves  must  withstand  tank  test  pressure 
without  leakage  and  must  be  approved  by  the  Bureau  of  Explosives. 

*  All  parts  of  valves  and  safety  relief  devices  in  contact  with  the  lading  must  be  of  a  metal  or  other  material, 
suitably  treated  if  necessary,  which  vdll  not  cause  formation  of  any  acetylides. 

*  Tanks  for  Nitrosyl  chloride  shall  be  nickel-clad  and  safety  relief  devices  shall  be  of  the  fusible  plug  type  and  shall 
function  at  a  temperature  not  exceeding  175  F  and  be  vaportight  at  130  F. 

ported  within  an  outer  shell,  and  form¬ 
ing  a  part  of  a  railway  car.  The  car  shall 
be  equipped  with  piping  systems  for  va¬ 
por  venting,  transfer  of  the  lading  and 
with  safety  relief  devices,  controls,  gages 
and  valves  prescribed  herein  for  safe  op¬ 
eration  of  the  unit  in  storage,  transport 
and  transfer  of  the  lading. 

(b)  The  inner  (pressure)  container 
shall  be  a  fusion-welded  cylindrical  shell 
closed  at  each  end  with  formed  heads 
convex  outward  and  suitable  for  opera¬ 
tion  at  temperatures  as  low  as  —423  P. 

(c)  The  outershell  shall  be  a  fusion- 
welded  cylindrical  shell  with  formed 
heads. 

(d)  Compartments.  When  the  inte¬ 
rior  of  the  tank  is  divided  into  compart¬ 
ments,  each  comparUnent  must  have  two 
heads  designed  convex  outward  and  com¬ 
ply  with  all  other  i^uirements  described 
in  this  specification. 


where: 

d= inside  diameter  in  inches; 

£  =  efficiency  of  longitudinal  welded  Joint  — 
90  per  cent; 

P=minlm\un  required  bursting  pressure  in 
psi; 

5  =  minimum  ultimate  tensile  strength  of 
plate  material  in  psl  as  prescribed 
in  !  79.400-6; 

t= minimum  design  thickness  of  plate  in 
inches. 

§  79.400—6  Materials. 

(a)  The  material  used  in  the  shell, 
heads  and  appurtenances  shall  be  suit¬ 
able  for  use  at  minus  423°  F  and 
compatible  with  the  lading  and  the  usual 
cleaning  compounds  recommended  for 
this  service.  Chromium-nickel  steel 
plate  made  to  ASTM  specification  A-240- 
61T,  Type  304,  is  an  approved  material 
and,  when  used,  it  shall  be  in  the  an¬ 
nealed  condition  prior  to  fabricating, 
forming  or  fusion-welding.  Other  ap¬ 
proved  materials  may  be  used.  The 
minimum  ultimate  tensile  strength  shall 
be  as  given  in  AS'TM  specification  A- 
240,  Type  304. 

§  79.400-7  Heads. 

(a)  The  formed  heads  on  the  inner 
container  shall  preferably  be  ellipsoids 
of  revolution  in  which  the  major  axis 
shall  equal  the  inside  diameter  of  the 
shell  and  the  minor  axis  shall  be  one- 
half  of  the  major  axis.  The  minimum 
thickness  after  forming  shall  be  deter¬ 
mined  by  the  provisions  of  §  79.400-5  (a) 
except  that  an  efficiency  of  100  percent 
may  be  used  for  a  seamless  head. 
Formed  heads  of  other  approved  con¬ 
tours  and  thicknesses  may  be  used  but 
in  no  case  shall  the  plate  thickness  be 
less  than  %6  inch. 

§  79.400-8  Welding — inner  container. 

(a5  All  joints  must  be  fusion-welded 
in  compliance  with  the  requirements  of 
the  AAR  Specifications  for  Tank  Cars, 
Appendix  W,  except  that  the  following 
requirements  supersede  requirements 
listed  under  “Test  Plates,”  “Bend  Test,” 
and  “Impact  Test”  of  Appendix  W. 

(b)  Test  plates.  A  welded  test  plate 
of  the  dimensions  shown  in  Figure  W-2 
of  AAR  Specifications  for  Tank  Cars, 
Appendix  W  shall  be  made  for  each  con¬ 
tainer  using  the  same  weld  procedure  as 
used  in  welding  the  longitudinal  seams  of 
the  container.  Test  plates  shall  be  pre¬ 
pared  from  material  having  the  same 
material  specification  and  mill  heat  num¬ 
bers  as  used  in  the  shell  or  main  heads  of 
the  inner  container.  After  welding  is 
completed,  the  test  plate  shall  be  radio¬ 
graphed,  and  the  standards  of  judg¬ 
ment  of  weld  acceptability  as  set  forth 
in  Par.  10.74-1  of  AAR  Specifications  for 
Tank  Cars,  Appendix  W,  shall  be  fol¬ 
lowed. 
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(c)  Test  specimens.  The  following 
test  specimens  shall  be  removed  from 
the  welded  test  plate  and  subjected  to 
tests  prescribed  below : 

(1)  Bend  test.  Four  transverse  bend 
test  specimens  shall  be  removed  from 
the  welded  test  plate  transverse  to  Uie 
welded  Joint  of  the  test  plate.  The 
specimens  shsdl  be  of  rectangular  cross 
section  inches  wide  and  the  full 
thickness  of  the  test  plate.  Weld  rein¬ 
forcements  on  each  side  of  each  test 
specimen  shall  be  removed  flush  with  the 
plane  of  the  plate  surface.  Specimens 
shall  be  saw-cut  from  the  t^t  plate. 
Removal  of  test  specimens  from  the 
test  plate  by  means  of  flame  cutting  is 
prohibited.  The  specimens  shall  be 
subjected  to  a  guided  bend  test,  and  two 
transverse  face  bend  tests  and  two  trans¬ 
verse  root  bend  tests  shall  be  performed. 
A  bend  test  specimen  that  reveals  no 
cracks  or  other  open  defects  exceeding 
Vs  inch  measured  in  any  direction  on  the 
convex  surface  of  the  specimen  shall  be 
considered  to  have  pass^  the  bend  test. 
Cracks  occurring  on  the  comers  of  the 
specimen  during  the  test  shall  not  be 
considered  as  cause  for  rejection,  unless 
there  is  definite  evidence  that  they  are 
the  result  of  slag  inclusions  in  the  weld 
or  other  internal  defects. 

(2)  Impact  tests.  Three  sets  of  three 
impact  t^t  specimens  shall  be  saw-cut 
from  the  welded  test  plate.  These  speci¬ 
mens  shall  be  used  for  determining 
the  impact  properties  of  the  plate  ma¬ 
terial,  weld  zone  and  heat-affected  zone. 
Impact  test  specimens  shall  be  of  the 
Charpy  t3rpe,  keyhole  or  milled  U -notch, 
with  the  base  of  the  notch  normal  to  the 
plate  sui^ace,  and  shall  conform  in  all 
respects  to  Fij^e  3  of  ASTM  Specifica¬ 
tion  E-23-60-T.  Impact  test  specimens 
shall  be  cooled  in  liquid  nitrogen  (—320 
F) .  The  apparatus  for  testing  the 
specimens  shall  be  in  accordance  with  the 
requirements  of  ASTM  Speciflcation 
E-23-60-T.  The  test  piece  and  han¬ 
dling  tongs  shall  be  cooled  for  a  length  of 
time  sufficient  to  reach  the  temperature 
of  liquid  nitrogen.  The  specimen  shall 
be  quickly  transferred  from  the  cooling 
device  to  the  anvil  of  the  testing  ma¬ 
chine  and  broken  within  a  time  lapse  of 
not  more  than  six  seconds. 

(3)  Impact  properties.  The  impact 
properties  of  each  set  of  impact  speci¬ 
mens  shall  be  not  less  than  the  values 
listed  below: 


Size  of  siKcimen 

Minimnm 
impact  value 
required  fw 
average  of 
each  set  of  3 
■pecimeni 

Minimnm 
impact  value 
permitted  on 

1  specimen 
only  of  each 
set  of  3 
specimens 

Feet-Pound 

Feet-Pound 

M  mm  X  10  mm  x  10  mm.. 

15 

10 

SS  mm  X  10  mm  x  7.5  mm.. 

12.6 

8.5 

55  mm  X  10  mm  x  5  mm... 

10 

7 

65  nun  x  1C  mm  x  2.5  mm.. 

5 

3.5 

When  the  average  value  of  the  three 
specimens  equals  or  exceeds  the  mini¬ 
mum  value  permitted  for  a  single  speci¬ 
men,  and  the  value  for  more  than  one 
specimen  is  less  than  the  minimum 
value  required  for  the  average  of  the 
three  specimens,  or  when  the  impact 


value  of  one  specimen  is  bdow  the  mini¬ 
mum  value  permitted  for  a  single  speci¬ 
men,  a  retest  of  three  additional  speci¬ 
mens  shall  be  made.  The  value  from 
each  retest  specimen  shall  equal  or  ex¬ 
ceed  the  minimum  value  required  for 
the  average  of  three  specimens  given 
above.  When  an  erratic  result  is  caused 
by  a  defective  specimen  or  there  is  un¬ 
certainty  in  the  test  procedure,  a  retest 
is  authorized. 

§  79.400—9  Stress  relieving. 

(a)  Stress  relieving  of  the  inner  con¬ 
tainer  is  not  a  requirement  of  this  speci¬ 
flcation. 

§  79.400—10  Cleaning  interior  container. 

(a)  The  interior  of  the  tank  and  all 
lines  connecting  to  it  shall  be  thoroughly 
cleaned.  Proper  precautions  shall  be 
taken  to  avoid  subsequent  recontamina¬ 
tion  of  the  system  after  cleaning. 

§  79.400—11  Test  of  inner  container. 

(a)  After  all  items  to  be  welded  to 
the  inner  container  have  been  welded  in 
place,  the  inner  container  shall  be  pres¬ 
surize  hydrostatically  or  pneumatically 
to  the  test  pressure  prescribed  in  §  79.401. 
The  temperaturp  of  the  pressurizing 
medium  shall  not  exceed  100  F  during 
the  test.  The  container  shall  hold  the 
prescribed  pressure  for  a  perie  of  not 
less  than  ten  minutes  without  leakage 
or  evidence  of  distress.  Due  regard 
should  be  taken  of  the  potential  hazard 
involved  in  a  pneumatic  test.  After  the 
container  has  passed  the  pressure  test, 
the  container  and  piping  shall  be  emptied 
of  all  water  and  purged  of  all  water  vapor 
if  water  is  used  for  testing. 

(b)  Calking  of  welded  Joints  to  stop 
leaks  developed  during  the  foregoing 
test  is  prohibited.  Repairs  to  welded 
Joints  shall  be  made  as  prescribed  in 
§  79.400-8. 

§  79.400—12  Radiography. 

(a)  All  longitudinal  and  circumfer-' 
ential  double-butt,  fusion-welded  Joints 
of  the  inner  container  and  outer  shell 
shall  be  examined  throughout  their 
eniire  length  by  the  X-ray  or  gamma- 
ray  method  of  radiography.  The  stand¬ 
ards  of  Judgment  for  acceptability  of 
welds  examined  by  radiogrephy  shall  be 
in  accordance  with  Par.  10.74-1  of  AAR 
Speciflcations  for  Tank  Cars,  Appendix 
W. 

§  79.400-13  Support  system  for  inner 
container. 

(a)  The  inner  container  shall  be  sup¬ 
ported  within  the  outer  shell  by  a  sup¬ 
port  system  of  adequate  strength  and 
ductility  at  its  operating  temperature  to 
support  the  inner  container  when  flUed 
with  liquid  lading  to  any  level  incidental 
to  operation  of  the  complete  unit  as  a 
railway  tank  car.  The  support  system 
shall  be  designed  to  be  capable  of  sup¬ 
porting,  without  yielding,  impact  loads 
producing  accelerations  of  the  following 
magnitudes  and  directions  when  the  in¬ 
ner  container  is  fully  loaded,  and  the  car 
is  equipped  with  a  conventiohal  AAR 
Speciflcation  M-901  draft  gear: 

Longitudinal _  7G 

Transverse _  SG 

Vertical— _ _ _ 80 


The  longitudinal  acceleration  may  be  re¬ 
duced  to  30  where  a  cushioning  device 
of  approved  design,  which  has  been 
tested  to  demonstrate  its  ability  to  limit 
body  forces  to  400,000  pounds  maximum 
at  10  miles  per  hour,  is  used  between 
the  coupler  and  the  tank  structure.  The 
support  system  shall  be  of  an  approved 
design  and  such  that  the  inner  container 
shall  be  thermally  isolated  from  the 
outer  shell  to  the  best  practical  extent. 

§  79.400-14  Access  to  inner  container. 

(a)  The  inner  container  shall  be  pro¬ 
vided  with  a  means  of  access  having  a 
minimum  inside  diameter  of  16  inches 
and  having  a  welded  closure  so  designed 
as  to  allow  it  to  be  reopened  by  grinding 
or  chipping  and  to  be  closed  again  by 
rewelding  without  a  need  for  new  parts. 
A  cutting  torch  shall  not  be  used.  The 
closure  and  the  reinforcement  of  the 
opening  in  the  container  shall  be  of  ap¬ 
proved  design  and  made  of  the  same 
material  as  is  used  in  the  container. 
Consideration  must  be  given  in  the  de¬ 
sign  to  minimizing  contamination  of  the 
container  and  the  vacuum  space  when 
the  closure  is  opened  and  closed.  The 
outer  shell  shall  be  provided  with  an  ac¬ 
cess  opening  of  sufficient  size  (and 
aligned  with  the  container  access  open¬ 
ing)  to  permit  removal  of  the  container 
closure  and  access  into  the  container. 
The  closure  and  the  reinforcement  of  the 
opening  in  the  outer  shell  shall  be  of  ap¬ 
proved  design  and  made  of  the  same  ma¬ 
terial  as  is  used  in  the  outer  shell.  The 
closure  shall  preferably  be  so  designed 
as  to  allow  it  to  be  reopened  by  grinding 
or  chipping  and  to  be  closed  again  by 
rewelding  without  a  need  for  new  parts. 
A  passageway  connecting  the  inner  con¬ 
tainer  with  the  outer  shell  is  not  a  speci¬ 
flcation  requirement. 

§  79.400—15  Outer  shell. 

(a)  Design,  'rhe  outer  shell  shall  be 
designed  to  withstand  an  external  pres¬ 
sure  of  one  atmosphere. 

(b)  Thickness  of  plates.  The  wall 
thickness  of  steel  plates  in  the  cylindrical 
portion  of  the  outer  shell  shall  be  not  less 
than  Via  inch. 

(c)  Material.  All  plate  material  in 
the  outer  shell  shall  be  flange  quality 
or  flrebox  quality  steel,  made  to  an  ap¬ 
proved  speciflcation,  the  carbon  content 
of  which  shall  not  exceed  0.31  percent. 
Steel  plate  materials  in  accordance  with 
material  speciflcations  listed  in  Group 
1,  Table  A  of  AAR  Specifications  for 
Tank  Cars,  Appendix  W,  are  approved 
for  use  in  the  outer  shell  of  tanks  built 
to  this  specification. 

(1)  All  steel  castings,  steel  forgings 
and  steel  structural  shapes  shall  be  of 
material  to  an  approved  specification. 

(2)  Rivets,  when  used,  shall  be  of 
steel  to  an  approved  speciflcation. 

(d)  Heads.  The  formed  heads  at 
each  end  of  the  outer  shell  preferably 
shall  be  an  ellipsoid  of  revolution  in 
which  the  major  axis  shall  equal  the 
inside  diameter  of  the  shell  and  the 
minor  axis  shall  be  one-half  of  the  major 
axis.  Formed  heads  of  other  approved 
contours  may  be  used,  but  in  no  case 
shall  the  wall  thickness  be  less  than  Ihn 
inch. 
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(e)  Stiffening  rings.  If  stiffening 
rings  are  used  in  designing  the  cylindri¬ 
cal  portion  of  the  outer  shell  for  external 
pressure,  they  shall  be  attached  to  the 
shell  by  means  of  fillet  welds  on  each 
side  of  the  ring.  Outside  stiffening  ring 
attachment  welds  shall  be  continuous. 
Inside  ring  attachment  welds  may  be 
intermittent.  When  intermittent  welds 
are  used,  the  total  length  of  welds  on 
each  side  of  the  ring  shall  not  be  less 
than  one-third  of  the  circumference  of 
the  outer  shell.  Where  a  closed  section 
is  used,  it  shall  be  continuously  welded 
on  the  outside  of  each  leg.  A  portion 
of  the  outer  shell  may  be  Included  when 
calculating  the  moment  of  inertia  of  the 
ring.  The  effective  width  of  shell  plate. 
W,  on  each  side  of  the  attachment  of 
the  stiffening  ring  is  given  by: 

W=0.78VAt 

where: 

1V= width  of  shell  effective  on  each  side  of 


be  stiff  enough  to  withstand  an  external 
pressure  of  37.5  psig  (critical  collapsing 
pressure)  as  determined  by  the  following 
formula: 

2.6E(tlD)** 


Pc=: 


L/f)-0.46(f/D)»» 


the  stiffener — inches; 
A = outside  radius  of  the 
inches: 


outer  shell — 


where: 

Pe= critical  collapsing  pressure  (37.5  psig 
minimum) ; 

£= modulus  of  elasticity  of  shell  mate¬ 
rial — Ib/sq.  inch; 

f= minimum  thickness  of  shell  material — 
inches; 

n= outside  diameter  of  shell — ^inches; 

L= distance  between  stiffening  ring  cen¬ 
ters — inches.  (The  heads  may  be 
-  considered  as  stiffening  rings  located 
one-third  of  the  head  depth  from  the 
head  tangent  line.) 

(3)  The  permissible  out-of-roundness 
of  the  cylindrical  portion  of  the  outer 
shell  shall  be  no  greater  than  that  per¬ 
mitted  in  Section  vni  for  out-of-round¬ 
ness  for  external  pressure  of  the  ASME 
Boiler  and  Pressure  Vessel  Code. 

(4)  Where  loads  are  applied  to  the 
outer  shell  or  to  the  stiffening  rings  from 


t= plate  thickness  of  the  outer  shell — ’-^the  support  system  used  to  support  the 


inches. 

Where  a  stiffener  is  used  which  consists 
of  a  closed  section  having  two  webs  at¬ 
tached  to  the  outer  shell,  the  shell  plate 
between  the  webs  shall  be  included  up 
to  the  limit  of  twice  the  value  of  W  de¬ 
fined  above.  The  outer  “fiange”  of  the 
section  shall  be  subject  to  the  same  lim¬ 
itation  with  W  based  on  the  R  and  t  of 
the  flange.  Where  two  separate  mem¬ 
bers,  such  as  two  angles,  are  located  less 
than  2W  apart  they  may  be  treated  as  a 
single  stiffening  member.  (The  maxi¬ 
mum  length  of  shell  plate  which  may 
be  considered  effective  is  4W.) 

(1)  The  stiffener  rings  shall  have  a 
moment  of  inertia  large  enough  to  sup¬ 
port  an  external  pressure  of  37.5  psig  as 
determined  by  either  of  the  following 
formulae: 


1= 


0.035D3LP, 


0.046D»LP„ 


P  = 

E 

where : 

/= required  moment  of  Inertia  of  stiffener 
about  centroidal  axis  parallel  to 
vessel  axis — inches*; 

required  moment  of  inertia  of  com¬ 
bined  section  of  stiffener  and  effec¬ 
tive  width  of  shell  plate,  about  cen¬ 
troidal  axis  parallel  to  vessel  axis — 
inches*; 

outside  diameter  of  outer  shell — 
Inches; 

I = one-half  of  the  distance  from  the  cen¬ 
terline  of  the  stiffening  ring  to  the 
next  line  of"  support  on  one  side, 
plus  one-half  of  the  centerline  dis¬ 
tance  to  the  next  line  of  support,  if 
any,  on  the  other  side  of  the  stiffen¬ 
ing  ring,  both  measured  parallel  to 
the  axis  of  the  vessel — Inches.  (A 
line  of  support  is:  (1)  a  stiffening 
ring  which  meets  the  requirements 
of  this  paragraph,  or  (2)  a  circum¬ 
ferential  line  on  a  head  at  one-third 
the  depth  of  the  head  from  the  head 
tangent  line.) ; 

!’«= critical  collapsing  pressure  (37.6  psig 
minimum) ; 

£= modulus  of  elasticity  of  stiffener  ma- 
terialr— psL 

(2)  The  cylindrical  portion  of  the 
outer  shell  between  stiffening  rings  shall 
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inner  container  within  the  outer  shell, 
additional  stiffener  rings  or  ah  increased 
moment  of  inertia  of  stiffening  rings  de¬ 
signed  for  the  external  pressure  will  have 
to  be  provided  to  carry  the  support  loads. 

(f)  Welding.  All  joints  shall  be 
fusion-welded  in  compliance  with  the  re-v 
quirements  of  AAR  Specifications  for 
Tank  Cars,  Appendix  W.  Welding  pro¬ 
cedures,  welders  and  fabricators  shall  be 
approved.  No  more  than  two  circum¬ 
ferential  closing  joints  in  the  cylindrical 
portion  of  the  outer  shell,  including  head 
to  shell  joints,  shall  be  single-welded 
butt  joints  using  a  backing  strip  on  the 
inside  of  the  joint.  If  the  interior  of 
the  outer  shell  is  divided  into  compart¬ 
ments,  the  compartment  heads  shall  be 
attached  inside  the  shell  by  fillet  welding. 

(g)  Stress  relieving.  The  cylindrical 
portion  of  the  outer  shell  with  the  excep¬ 
tion  of  the  circumferential  closing  seams 
shall  be  stress  relieved  in  accordance 
with  the  requirements  of  Par.  W-15.01 
of  the  AAR  Specifications  for  Tank  Cars, 
Appendix  W.  All  items  welded  to  the 
shell  shall  be  attached  before  stress  re¬ 
lieving.  Welds  securing  the  inner  con¬ 
tainer  support  system  to  the  outer  shell 
which  cannot  feasibly  be  made  before 
final  assembly  and  the  tank  heads  at 
each  end  of  the  shell  need  not  be  stress 
relieved. 

(h)  Tests  of  outer  shell.  Pressure 
testing  of  outer  shell  is  not  a  specifica¬ 
tion  requirement. 

§  79.400—16  Insulation. 

(a)  The  annular  space  between  the 
two  shells  shall  contain  an  approved  in¬ 
sulating  system  so  installed  as  to  insure 
against  excessive  settling  and  the  crea¬ 
tion  of  voids  in  the  insulation  when  the 
car  is  in  service.  The  material  shall  not 
burn  or  spark  when  touched  with  a  glow¬ 
ing  platinum  wire  in  an  atmosphere  of 
air  oc  lading.  The  insulation  shall  be 
such  that  the  total  heat  transfer  from 
the  atmosphere  at  ambient  temperature 
to  the  hydrogen  at  atmospheric  pressure 
will  not  vaporize  more  than  5.2  poimds 
of  liquefied  hydrogen  per  hour  (1000  scfh 
at  60  F)  when  the  car  is  stationary. 


(b)  Annular  space.  The  distance  be¬ 
tween  the  outside  wall  of  the  inner  con¬ 
tainer  and  the  Inside  wall  of  the  outside 
shell  shall  be  not  less  than  two  inches. 

§  79.400—17  Piping,  vacuum  line,  vapor 
phase  line,  loading  and  unloading 
lines. 

(a)  Vacuum  lines.  The  outer  shell 
shall  be  provided  with  fittings  to  permit 
effective  evacuation  of  the  annular  space 
between  the  outer  shell  and  inner 
container. 

(b)  Product  lines.  The  piping  systems 
for  vapor  and  liquid  phase  transfer  and 
venting  shall  be  made  from  materials 
compatible  with  the  product  and  having 
satisfactory  properties  at  minus  423*  F. 
All  valves,  gages,  and  closures  shall  be 
mounted  within  suitable  protective  hous¬ 
ings.  The  outlets  of  all  vapor  phase  and 
liquid  phase  lines  shall  be  so  located  that 
accidental  discharge  from  these  lines  will 
not  impinge  on  any  metal  of  the  outer 
shell,  car  structure,  trucks  or  safety 
appliances. 

(c)  Vapor  phase  line.  Vapor  phase 
line  of  sufficient  size  to  permit  safety 
devices  covered  in  §  79.400-18 (c)  (1)  and 
(2)  connected  to  this  line  to  operate 
at  their  designed  capacity  without  ex¬ 
cessive  pressure  buildup  in  the  tank  shall 
connect  to  the  inner  container.  The 
vapor  phase  line  shall  lave  a  manually 
operated  shut-off  valve  located  as  close 
as  possible  to  the  outer  shell  and  shall 
have  a  closure  that  is  liquid  and  gas 
tight. 

(d)  Vopor  phase  blow-down  line.  A 
blow-down  line  shall  be  provided  and  it 
may  be  attached  to  the  vapor  phase  line 
specified  in  §  79.400-17  (c)  and  ahead  of 
the  shut-off  valve  in  that  line.  It  shall 
have  a  manually  operated  shut-off  valve 
located  as  close  as  possible  to  the  outer 
shell.  The  outlet  from  this  line  shall  be 
outside  its  housing  and  positioned  so  that 
the  discharge  will  be  directed  upward 
and  away  from  operating  personnel. 

(e)  Pressure  building  system.  Not  a 
specification  requirement.  If  a  pres¬ 
sure  building  system  is  provided  for  tiie 
purpose  of  pressurizing  the  vapor  space 
of  the  inner  container  to  facilitate  un¬ 
loading  the  liquid  lading,  the  system  shall 
be  of  approved  design. 

(f)  Loading  and  unloading  line.  A 
liquid  phase  transfer  line  shall  be  pro¬ 
vided  and  shall  have  a  manually  oper¬ 
ated,  vacuum  jacketed,  shut-off  valve  lo¬ 
cated  as  close  as  possible  to  the  outer 
shell.  The  section  of  line  between  the 
outer  shell  and  the  valve  shall  be  vacuum 
jacketed.  A  vapor  trap  shall  be  incor¬ 
porated  in  the  line  and  shall  be  located 
as  close  as  possible  to  the  inner  shell. 

§  79.400—18  Safety  relief  devices. 

(a)  The  tank  shall  be  provided  with 
safety  relief  devices  for  the  protection 
of  the  tank  assembly  and  piping  systems. 
The  discharge  from  these  devices  shall  be 
directed  away  from  operating  personnel, 
principal  load  bearing  members  of  the 
outer  shell,  car  structure,  trucks  and 
safety  appliances.  Vent  or  weep  holes 
in  safety  devices  are  prohibited.  All 
main  safety  relief  devices  shall  discharge 
to  the  outside  of  protective  housings  in 
which  they  are  mounted.  This  provision 
does  not  apply  to  small  safety  relief 
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valves  installed  to  protect  Isolated  short 
sections  of  lines  between  the  final  valve 
and  end  closure. 

(b)  Materials.  Materials  used  in 
safety  relief  devices  shall  be  suitable  for 
use  at  minus  423  F  and  otherwise  com¬ 
patible  with  hydrogen  in  the  liquid  or 
vapor  phase. 

(c)  Inner  container.  Safety  relief  de¬ 
vices  for  the  inner  container  shall  be 
attached  to  piping  connected  to  the 
vapor  phase  of  the  inner  container  and 
mounted  so  as  to  remain  in  ambient 
temperature  prior  to  operation.  Addi¬ 
tional  requirements  are  as  follows: 

(1)  Safety  vent.  The  inner  container 
shall  be  equipped  with  a  safety  vent 
without  an  intervening  shut-off  valve 
and  designed  to  function  at  a  pressure 
less  than  the  test  pressure  of  the  inner 
container.  The  safety  vent  capacity 
shall  be  sufficient  to  limit  the  pressure 
within  the  inner  container  to  not  over 
the  test  pressure  during  all  conditions  of 
operation,  both  normal  and  abnormal, 
including  fire  with  loss  of  vacuum,  when 
the  insulation  space  is  filled  with  gaseous 
hydrogen  at  atmospheric  pressure.  The 
discharge  shall  be  directed  upward. 

(2)  Safety  relief  valve.  The  inner 
container  shall  be  equipped  with  a  safety 
relief  valve  without  an  intervening  shut¬ 
off  valve  and  set  to  start  to  discharge 
at  a  pressure  not  greater  than  75  per¬ 
cent  of  the  test  pressure  prescribed  in 
§  79.401,  less  15  psi.  Safety  relief  valve 
capacity  shall  be  sufficient  to  limit  the 
pressure  within  the  inner  container  to 
85  percent  of  the  test  pre^ure,  less  15 
psi,  even  when  the  insulation  space  is 
filled  with  gaseous  hydrogen  at  atmos¬ 
pheric  pressure  (no  vacuum)  and  the 
outer  shell  is  at  130  F.  The  minimum 
size  relief  valve  body  shall  be  %  inch 
IPS.  The  discharge  shall  be  directed 
upward.  See  AAR  Specifications  for 
Tank  Cars,  Appendix  A,  for  formula  for 
calculating  discharge  capacity. 

(3)  Pressure  control  device.  The  in¬ 
ner  container  shall  be  equipped  with  an 
approved  device  to  prevent  the  discharge 
of  a  mixture  exceeding  50  percent  of  the 
lower  fiammable  limit  to  the  atmosphere 
under  normal  conditions  of  storage  and 
transport  of  lading.  This  device  shall 
be  set  to  start  to  discharge  at  a  pressure 
not  greater  than  17  psig  and  shall  have 
sufficient  capacity  to  limit  the  pressure 
within  the  inner  container  to  17  psig 
when  the  discharge  is  equal  to  twice  the 
normal  venting  rate  during  transporta¬ 
tion  with  normal  vacuum  and  the  outer 
shell  at  130  F. 

(4)  Safety  interlock.  Not  a  specifica¬ 
tion  requirement.  If  a  safety  interlock 
is  provided  for  the  purpose  of  allowing 
transfer  of  the  lading  at  a  pressure 
higher  than  the  pressure  control  device 
setting  but  less  than  the  safety  relief 
valve  setting,  the  design  shall  be  as 
follows: 

(i)  The  safety  interlock  shall  not 
affect  the  discharge  path  of  the  safety 
relief  valve  or  safety  vent  at  any  time. 
The  safety  interlock  shall  automatically 
provide  an  unrestricted  discharge  path 
for  the  pressure  control  device  at  all 
times  except  when  the  inner  container 
is  being  pressurized  through  the  vapor 
vent  line  shut-off  valve  for  the  tranirfer 


of  lading.  The  safety  interlock  shall 
automatically  prevent  operation  of  the 
pressure  control  device  only  when  the 
inner  container  is  being  pressurized 
through  the  vapor  vent  line  shut-off 
valve  for  transfer  of  lading.  Automatic 
operation  shall  be  assured  by  a  me^ani- 
cal  interlock  of  approved  design  between 
the  vapor  vent  line  shut-off  valve  and  a 
pressure  control  device  shut-off  valve.  _ 

'  (d)  Outer  shell.  The  outer  shell  shall 
be  provided  with  a  suitable  relief  device 
to  prevent  build  up  of  internal  pressure 
in  excess  of  16  psig.  The  discharge 
capacity  of  the  relieving  device  shall  be 
sufficient  to  vent  pressure  accumulating 
within  the  annular  space.  Safety 
vent,  if  used,  shall  be  designed  to  pre¬ 
vent  distortion  of  the  frangible  disc 
when  the  annular  space  is  evacuated. 

(e)  Piping  system.  Additional  safety 
relief  valves  shall  be  installed  in  each 
piping  circuit  where  the  system  can  be 
isolated  by  closing  the  shut-off  valves  so 
that  a  dangerous  pressure  can  be  bulit  up. 
These  safety  relief  vidves  shall  be  de¬ 
signed  to  open  at  a  pressure  sufficiently 
low  to  prevent  damage  to  the  component 
or  system  affected. 

§  79.400—19  Tests  of  safety  relief  valves. 

(a)  Each  valve  shall  be  tested  by  air  or 
gas  for  compliance  with  §  79.401  before 
being  put  into  service. 

§  79.400—20  Control  valves  and  gages. 

(a)  Control  valves.  (1)  Manually- 
operated  shut-off  valves  and  control 
valves  shall  be  provided  wherever  needed 
for  control  of  the  vapor  phase  pressure, 
vapor  phase  venting,  liquid  transfer  and 
liquid  fiow  rates. 

(2)  Ck)ntrol  valves  and  shut-off  valves 
shall  be  designed  and  constructed  to 
provide  positive  shut-off,  and  to  provide 
minimum  resistance  to  fiow  when  open. 
These  valves  shall  be  so  constructed  that 
the  packing  glands  and  control  handles 
are  separated  from  the  valve  bodies  by  a 
sufficient  length  of  low  conductivity 
material  to  reduce  to  minimum  the  col¬ 
lection  of  frost  on  the  control  handles 
when  low  temperature  gas  or  liquid  is 
passing  through  or  in  contact  with  the 
valve  parts. 

(3)  Control  valve  and  shut-off  valves 
shall  be  of  approved  design  and  fabri¬ 
cated  from  materials  not  adversely 
affected  by  extended  periods  of  contact 
with  the  lading  in  the  liquid  or  vapor 
phase,  or  moist  air  and  water. 

(4)  Packing,  if  used  in  these  valves, 
shall  be  satisfactory  for  use  in  contact 
with  the  lading  in  the  liquid  or  vapor 
phase  and  shall  be  of  approved  materials 
which  will  effectively  seal  the  valve  stem 
without  causing  difficulty  of  operation. 

(5)  Control  valves  and  shut-off  valves 
shall  be  so  installed  that  they  can  he 
readily  operated  and  their  control  han¬ 
dles  will  be  readily  accessible  to  the  oper¬ 
ator.  These  valves  shall  be  so  mounted 
that  operation  of  the  valves  will  not 
transmit  excessive  forces  to  the  piping 
system. 

(b)  Instruments  necessary  to  the 
effective  and  safe  operation  of  the  tank 
when  transporting,  transferring  or  stor¬ 
ing  the  liquid  commodities  for  which  the 
car  is  designed  shall  be  provided.  In¬ 


struments,  except  portable  instruments, 
shall  be  securely  mounted  on  panels 
within  suitable  protective  housings  and 
shall  include  the  following: 

(1)  Liquid  level  gage.  Connections 
shall  be  provided  for  a  liquid  level  gage 
of  approved  design  to  indicate  the  quan¬ 
tity  of  liquefied  hydrogen  within  the  in¬ 
ner  container.  The  gage,  if  not  portable, 
shall  be  mounted  in  a  position  where  it 
will  be  readily  visible  to  an  operator  dur¬ 
ing  transfer  operations  or  storage.  The 
connection  for  a  portable  gage  must  be 
readily  accessible. 

(2)  Fixed  dip  tube.  A  fixed  length  dip 
tube  shall  be  provided  with  a  manu¬ 
ally  operated  shut-off  valve  located  as 
close  as  possible  to  the  outer  shell  and 
within  a  suitable  housing.  It  shall  be 
so  installed  as  to  indicate  the  maximum 
liquid  level  for  the  allowable  filling  den¬ 
sity  at  1  psig. 

(3)  Vapor  phase  pressure  gage.  A 
vapor  phase  pressure  gage  of  approved 
design  shall  be  provided  to  indicate  the 
vapor  pressure  within  the  inner  contain¬ 
er.  The  gages  shall  be  mounted  so 
as  to  be  readily  visible  to  an  operator. 

(4)  Vacuum  gage.  Connections  shall 
be  provided  for  a  vacuum  gage  of  ap¬ 
proved  design  to  indicate  the  absolute 
pressure  in  the  annular  space  between 
the  outer  shell  and  the  inner  container. 
The  gage,  if  not  portable,  must  be  moun¬ 
ted  in  a  position  where  it  will  be 
readily  visible  to  an  operator.  The  con¬ 
nection  for  a  portable  gage  must  be 
readily  accessible.  , 

§  79.400—21  Protective  housings. 

(a)  The  protective  housings  speci¬ 
fied  for  all  valves,  gages,  and  closures 
shall  be  designed  to  protect  the  enclosed 
components  from  direct  solar  radiation, 
mud,  sand,  adverse  environmental  ex¬ 
posure,  and  mechanical  damage.  The 
housings  shall  be  so  designed  as  to  pro¬ 
vide  reasonable  access  to  the  enclosed 
components  for  operation,  inspection, 
and  maintenance,  and  so  that  vapor  con¬ 
centration  cannot  build  up  to  a  danger¬ 
ous  level  inside  the  housings  in  the  event 
of  valve  leakage  or  pop  safety  valve  op¬ 
eration.  The  closure  shall  be  operable 
by  personnel  wearing  heavy  gloves  and 
shall  incorporate  provisions  for  locks  or 
seals. 

§  79.400—22  Operating  instructions. 

(a)  Identification.  All  valves  and 
gages  shall  be  clearly  identified  with  cor¬ 
rosion-resistant  name  plates.  A  plate  of 
corrosion-resistant  material  bearing  di¬ 
rections  and  precautionary  instructions 
for  the  safe  operation  of  this  equipnient 
during  storage  and  transfer  operations 
shall  be  securely  moimted  so  as  to  be 
readily  visible  to  an  operator.  T^is  in¬ 
struction  plate  shall  be  mounted  in  each 
housing  containing  operating  equipment 
and  controls  for  product  handling.  The 
instructions  shall  be  clear,  concise  and 
adequate  in  the  description  of  the  op¬ 
erations  to  be  performed  by  the  operator 
during  storage  or  transfer  operations. 
These  instructions  shall  include  a  dia¬ 
gram  of  the  tank  and  its  piping  system, 
with  the  various  gages,  control  valvw. 
and  safety  relief  devices  clearly  identified 
and  located.  The  operating  instructions 
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for  the  vacuum  system  may  be  on  a 
separate  plate  which  is  installed  only  in 
the  housing  containing  vacuum  controls 
and  gages. 

§  79.400—23  Stamping. 

(a)  Each  tank  shall  be  marked  cer¬ 
tifying  that  the  tank  complies  with  all 
requirements  of  this  specification.  These 
marks  shall  be  as  follows: 

(1)  ICC- _  (insert  applicable 

number  per  §  79.401)  in  letters  and 
figures  at  least  %  inch  high  stamped 
plainly  and  permanently  into  the  metal 
near  the  center  of  the  main  head  of  the 
outer  shell  at  the  '‘B”  end  of  the  car 
by  the  tank  builder  or  the  party  assem¬ 
bling  the  complete  tank  unit.  This  mark 
must  also  be  stenciled  on  the  outer 
shell  in  letters  and  figured  at  least 
inches  high  by  the  party  assembling  the 
complete  bar. 

(2)  Initials  of  the  builder  of  the  inner 
container,  together  with  information  as 
to  the  niaterial  used  for  the  shell  and 
heads  of  the  inner  container,  shell  thick¬ 
ness,  head  thickness  and  inside  diameter 
of  the  inner  container,  shall  be  stamped 
in  letters  and  figures  at  least  %  inch 
high  into  the  metal  inunediately  below 
the  marks  specified  in  §  79.400-23(a)  (1) . 

(3)  Initials  of  builder  of  the  outer  shell 
in  letters  and  figmes  at  least  %  inch 
high  stamped  plainly  and  permanently 
into  the  metal  inunediately  below  the 
marks  specified  in  subparagraph  (2)  of 
this  paragraph. 

(4)  Date  of  original  test  of  inner  con¬ 
tainer  and  initials  of  party  conducting 
the  test  in  letters  and  figures  at  least_% 
inch  high  plainly  and  permanently 
stamped  immediately  below  the  marks 
specified  in  subparagraph  (3)  of  this 
paragraph.  Any  marking,  stenciling  or 
stamping  on  the  shell  or  heads  of  the 
inner  container  is  prohibited.  These 
markings  must  also  be  stenciled  on  the 
outer  shell  in  letters  and  figures  at  least 
l*/4  inches  high. 

(5)  Initials  of  company  assembling 
the  complete  car  in  letters  and  figures  at 
least  %  inch  high  plainly  and  perma¬ 
nently  stamped  inunediately  below  the 
marks  specified  in  subparagraph  (4)  of 
this  paragraph.  These  marks  shall  also 
be  stenciled  on  the  outer  shell  in  letters 
and  figures  at  least  1 inches  high. 

(6)  In  lieu  of  stamping  required  in 
subparagraphs  (1),  (2),  (3),  (4),  and 
(5)  of  this  paragraph,  the  markings 
specified  by  these  paragraphs  may  be 
incorporated  on  a  data  plate  of  corro¬ 
sion-resistant  metal  fillet  welded  in  place 
on  the  main  head  of  the  outer  shell  of 
the  “B”  end  of  the  car. 

§  79.400—24  Stenciling. 

(a)  The  outer  shell  of  the  tank  shall 
be  stenciled  in  compliance  with  the  re¬ 
quirements  of  AAR  Specifications  for 
Tank  Cars,  Appendix  C. 

(1)  Date  on  which  the  principal  safe¬ 
ty  relief  valves  were  tested,  pressme  at 
which  tested,  place  where  tested  and  ini¬ 
tials  of  party  making  test  shall  be  sten¬ 
ciled  on  the  outer  shell  in  letters  and  fig¬ 
ures  at  least  1  inch  high. 

(2)  The  date  on  which  the  frangible 
uisc  was  replaced  and  the  initials  of  the 


party  making  the  replacement  shall  be 
stenciled  on  the  outer  shell  in  letters  and 
figures  1  inch  high.  The  identification 
of  the  manufacturer,  the  type  of  frangi¬ 
ble  disc  installed,  and  the  rated  rupture 
pressure  is  normally  shown  on  the  tab 
of  the  disc.  If  it  is  not  given  thereon, 
this  information  shall  also  be  stenciled 
on  the  outer  shell  in  letters  and  figures  1 
inch  high. 

(3)  Tank  cars  of  approved  design  built 
to  this  specification  are  authorized  for 
the  transportation  of  “liquefied  hydro¬ 
gen  ONLY”  and  shall  be  stenciled  in  letters 
at  least  2  inches  high  on  the  outer  shell 
immediately  above  the  marks  specified  in 
parsigraph  79.400-23  (a)  (1). 

§  79.400-25  Reports. 

(a)  Certificate  of  Construction,  see 
§  79.5. 

§  79.401  Individual  specification  re- 
ffuirements  for  liquefied  hydrogen 
tank  car  tanks. 

(a)  In  addition  to  §  79.400  the  indi¬ 
vidual  specification  requirements  are  as 
follows: 


ICC  specification 

113A60-W 

113A176-W 

Material  (sec  §  79.400-6) . 

Stainless 

Stainless 

steel. 

steel. 

Burstini!  pressure,  psi  (see 

240 

«  79.400-4) . 

440 

Minimum  thickness,  inches, 

she)),  and  heiul  . 

5(6 

Test  pressure,  psl  (see 

1 79.400-11) . 

60 

175 

Safety  relief  devices: 

Safety  vent,  maximum 

60 

bunting  pressure,  psi . 

175 

Tolerance,  psi _ _ 

+0,  -10 

-*-0,  —22 

Safety  relief  valve: 

Start -to-discharge . 

30 

115 

Start-to-dischan^  tolerance.. 

±2.0 

±4.0 

Vapor-tfjght,  minimum _ 

24 

95 

Pressure  control  device: 

gtart-to-vent,  psi  maximum. 

17 

17 

Outer  shell  safety  vent,  psi 

16 

16 

§79.500  Specification  ICC-107A****, 
seamless  steel  tank  car  tanks. 

§  79.500—1  Tanks  built  under  these 
specifications  shall  meet  the  re¬ 
quirements  of  §  79.500. 

§  79.500—2  Approval. 

(a)  For  procedure  for  securing  ap¬ 
proval,  see  §  79.3. 

§  79.500—3  Type  and  general  require¬ 
ments. 

(a)  Tanks  built  under  this  specifica¬ 
tion  shall  be  hollow  forged  or  drawn  in 
one  piece.  Forged  tanks  shall  be  ma¬ 
chined  inside  and  outside  before  ends 
are  necked-down  and,  after  necking- 
down,  the  ends  shall  be  machined  to  size 
on  the  ends  and  outside  diameter.  Ma¬ 
chining  not  necessary  on  inside  or  out¬ 
side  of  seamless  steel  tubing,  but  required 
on  ends  after  necking-down. 

(b)  For  tanks  made  in  foreign  coun¬ 
tries,  chemical  analysis  of  material  and 

,  all  tests  as  specified  must  be  carried  out 
within  the  limits  of  the  United  States 
under  supervision  of  a  competent  and 
disinterested  inspector;  in  addition  to 
which,  provisions  in  §  79.500-18  (b)  and 

(c)  shall  be  carried  out  at  the  point  of 
manufacture  by  a  recognized  inspection 
bureau  with  principal  office  in  the  United 
States. 


(c)  The  terms  “marked  end”  and 
“marked  test  pressure”  used  throughout 
this  specification  are  defined  as  follows: 

(1)  “Marked  end”  is  that  end  of  the 
tank  on  which  marks  prescribed  in 
§  79.500-17  are  stamped. 

(2)  “Marked  test  pressure”  is  that 
pressure  in  pounds  per  square  inch  which 
is  indicated  by  the  figures  substituted  for 
the  *  *  *  •  in  the  marking  ICC — 107A  *  *  *  • 
staihped  on  the  marked  end  of  tank. 

(d)  The  gas  pressure  at  130  F  in  the 
tank  shall  not  exceed  Vio  of  the  marked 
test  pressure  of  the  tank. 


§  79.500—4  Thickness  of  wall. 

(a)  Minimum  thickness  of  wall  of  each 
finished  tank  shall  be  such  that  at  a 
pressure  equal  to  of  the  marked  test 
pressure  of  the  tank,  the  calculated  fiber 
stress  in  pounds  per  square  inch  at  inner 
wall  of  tank  multiplied  by  3.0  will  not 
exceed  the  tensile  strength  of  any  speci¬ 
men  taken  from  the  tank  and  tested  as 
prescribed  in  §  79.500-7  (b).  Minimum 
wall  thickness  shall  be  inch. 

(b)  Calculations  to  determine  the 
maximum  marked  test  pressure  permit¬ 
ted  to  be  marked  on  the  tank  shall  be 
made  by  the  formula: 

„_10S(Z)*-ds) 

7(Z)=*-|-cP) 

where: 

P  =  Maximum  marked  test  pressure  per¬ 
mitted; 


where: 

U  =  Tensile  strength  of  that  specimen 
which  .  shows  the  lower  tensile 
strength  of  the  two  specimens  taken 
from  the  tank  and  tested  as  pn- 
scribed  In  §  7g.500-7(b) . 

3  =  Factor  of  safety. 


D'—d^ 

■■  j  =The  smaller  value  obtained  for  this 
^  factor  by  the  operations  specified 

in  §79 .500-4 (c). 

(c)  Measure  at  one  end.  in  a  plane  per¬ 
pendicular  to  the  longitudinal  axis  of  the 
tank  and  at  least  18  inches  from  that  end 
before  necking-down: 

d  =  Maximum  inside  diameter  (inches)  for 
the  location  under  consideration;  to 
be  determined  by  direct  measure¬ 
ment  to  an  accuracy  of  0.05  Inch. 

t  =  Minimum  thickness  of  wall  for  the  lo¬ 
cation  \mder  consideration;  to  be  de¬ 
termined  by  direct  measurement  to 
an  accuracy  of  0.001  Inch. 

Take  D=d^2t. 

D*—d^ 

Calculate  the  value  of  ^ 
iP  +  d* 


(1)  Make  similar  measurements  and 
calculation  for  a  corresponding  location 
at  the  other  end  of  the  tank. 

(2)  Use  the  smaller  result  obtained, 
from  the  foregoing,  in  making  calcula¬ 
tions  prescribed  in  paragraph  (b)  of  this 
section. 


§  79.500—5  Material. 

(a)  Tanks  shall  be  made  from  open- 
hearth  or  electric  steel  of  uniform 
quality.  Material  shall  be  free  from 
seams,  cracks,  laminations,  or  other  de¬ 
fects  injurious  to  finished  tank.  If  not 
free  from  such  defects,  the  surface  may 
be  machined  or  ground  to  eliminate  these 
defects.  Forgings  and  seamless  tubing 
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for  bodies  of  tanks  shall  be  stamped  with 
heat  numbers. 

(b)  Steel  (see  Note  1)  must  conform 
to  the  following  requirements  as  to 
chemical  composition: 


Designation 

Class  I 
(percent) 

Class  n 
(percent) 

Class  m 
(percent) 

CarlxHi,  maximum . 

0.60 

0.50 

0.53 

Manganese,  maximum. 

1.65 

1.65 

1.85 

Phorobonis,  maximum. 
Siiipfrir, 

.06 

.05 

.05 

.06 

.05 

.06 

Billoon,  marlmurn _ 

.35 

.30 

.37 

Molybdenum,  maxi¬ 
mum . 

.26 

.30 

Chromium,  maximum.. 

.30 

.30 

Bum  of  manganese  and 
carbon  not  over . 

2.10 

2.10 

Note  1:  Alternate  steel  containing  other  alloying  ele- 
mwts  may  be  used  if  approved. 


(1)  For  instructions  as  to  the  obtaining 
and  checking  of  chemical  analysis,  see 
S  79.500-18(b) (3). 

§  79.500-6  Heat  treatment. 

(a)  Each  necked-down  tank  shall  be 
uniformly  heat  treated.  Heat  treatment 
diall  consist  of  annealing  or  normalizing 
and  tempering  for  Class  I,  Class  n  and 
Class  m  steel  or  oil  quenching  and 
tempering  for  Class  in  steel.  Temper¬ 
ing  temperatures  shall  not  be  less  than 
1000”  F.  Heat  treatment  of  alternate 
steels  shall  be  approved.  All  scale  shall 
be  removed  from  outside  of  tank  to  an 
extent  sufficient  to  allow  proper  inspec¬ 
tion. 

(b)  To  check  uniformity  of  heat  treat¬ 
ment,  Brinnel  hardness  tests  shall  be 
made  at  18  inch  intervals  on  the  entire 
longitudinal  axis.  The  hardness  shall 
not  vary  more  than  35  points  in  the 
length  of  the  tank.  No  hardness  tests 
need  be  taken  within  12  inches  from  point 
of  head  to  shell  tangency. 

(c)  A  magnetic  particle  inspection 
shall  be  performed  after  heat  treatment 
on  all  tanks  subjected  to  a  quench  and 
temper  treatment  to  detect  the  presence 
of  quenching  cracks.  Cracks  shall  be  re¬ 
moved  to  sound  metal  by  grinding  and 


the  surface  exposed  shall  be  blended 
smoothly  into  the  surrounding  area.  A 
wall  thickness  check  shall  then  be  made 
of  the  affected  area  by  ultrasonic  equip¬ 
ment  or  other  suitable  means  acceptable 
to  the  inspector  and  if  the  remaining  wall 
thickness  is  less  than  the  minimum  re¬ 
corded  thickness  as  determined  by 
S  79.500-4(b)  it  shall  be  used  for  making 
the  calculation  prescribed  in  (b)  of  this 
section. 

§  79.500—7  Physical  tests. 

(a)  Physical  tests  shall  be  made  on  2 
test  specimens  0.505  inch  in  diameter 
within  2-inch  gage  length,  taken  180  de¬ 
grees  apart.  1  from  each  ring  section  cut 
from  each  end  of  each  forged  or  drawn 
tube  before  necking-down,  or  1  from  each 
prolongation  at  each  end  of  each  necked- 
down  tank.  These  test  specimen  ring 
sections  or  prolongations  shall  be  heat 
treated,  with  the  necked-down  tank 
which  they  represent.  The  width  of 
the  test  specimen  ring  section  must  be 
at  least  its  wall  thickness.  Only  when 
diameters  and  wall  thickness  will  not 
permit  removal  of  0.505  by  2-inch  tensile 
test  bar,  laid  in  the  transverse  direction, 
may  test  bar  cut  in  the  longitudinal 
direction  be  substituted.  When  the 
Uiickness  will  not  permit  obtaining  a 
0.505  specimen,  then  the  largest  diam¬ 
eter  specimen  obtainable  in  the  longi¬ 
tudinal  direction  shall  be  used.  Speci¬ 
mens  shall  have  bright  surface  and  a 
reduced  section.  When  0.505  specimen 
is  not  used  the  gage  length  shall  be  a 
ratio  of  4  to  1  length  to  diameter. 

(b)  Elastic  limit  as  determined  by  ex- 
tensometer,  shall  not  exceed  70  percent 
of  tensile  strength  for  Class  I  steel  or 
85  percent  of  tensile  strength  for  Class 
n  and  Class  HI  steel.  Determination 
shall  be  made  at  cross  head  speed  of  not 
more  than  0.125  inch  per  minute  with  an 
extensometer  reading  to  0.0002  inch. 
The  extensometer  shall  be  read  at  incre¬ 
ments  of  stress  not  exceeding  5,000 
pounds  per  square  inch.  The  Wess  at 
which  the  strain  first  exceeds 


opening  having  an  opening  equal  to 
twice  the  total  discharge  area  of  safety 
relief  device  enclosed.^ 

§  79.500—11  Loading  and  unloading 
valves. 

(a)  Loading  and  unloading  valve  or 
valves  shall  be  mounted  on  the  cover  or 
threaded  into  the  marked  end  of  tank. 
These  valves  shall  be  of  approved  type^ 
made  of  metal  not  subject  to  rapid  de¬ 
terioration  by  lading  or  in  service,  and 
shall  withstand  without  leakage  a  pres¬ 
sure  equal  to  the  marked  test  pressure  of 
tank.  Provision  shall  be  made  for  clos¬ 
ing  service  outlet  of  valves. 

§  79.500—12  Safety  relief  deviceti. 

(a)  Tank  shall  be  equipped  with  one 
or  more  safety  relief  devices  of  approved 
tsrpe  and  discharge  area,  mounted  on  the 
cover  or  threaded  into  the  non-marked 
end  of  the  tank.  If  fittings  are  mounted 
on  a  cover,  they  shall  be  of  the  flanged 
type,  made  of  metal  not  subject  to  rapid 
deterioration  by  lading  or  in  service. 
Total  flow  capacity  shall  be  such  that, 
with  tank  filled  with  air  at  pressure 
equal  to  70  percent  of  the  marked  test 
pressure  of  tank,  flow  capacity  will  be 
sufficient  to  reduce  air  pressure  to  30  per¬ 
cent  of  the  marked  test  pressure  within 
3  minutes  after  safety  relief  device  opens. 

(b)  Safety  safety  devices  shall  open  at 
pressure  not  exceeding  the  marked  test 
pressure  of  tank  and  not  less  than  Vw  of 
marked  test  pressure.  (For  tolerance  for 
safety  relief  valves,  see  §  79.500-16 (a).) 

(c)  Cars  used  for  the  transportation 
of  flammable  gases  shall  have  the  safety 
devices  equipped  with  an  approved  igni- 
,tion  device. 

§  79.500—13  Fixtures. 

(a)  Attachments,  other  than  those 
mounted  on  tank  covers  or  serving  as 
threaded  closures  for  the  ends  of  the 
tank,  are  prohibited. 

§  79.500—14  Test  of  tanks. 

(a)  After  heat-treatment,  tanks  shall 
be  subjected  to  hydrostatic  tests  in  a 


Strw.  (pound,  per  Kiuare  inch)  i„,(,  oo5  , inches  per  Inch)  by  other  accurate 

30,000,000  (pounds  per  square  inch)  method,  operated  SO  as  to  obtain  reliable 


data.  No  tank  shall  have  been  subjected 


shall  be  recorded  as  the  elastic  limit. 

( 1 )  Elongation  shall  be  at  least  18  per¬ 
cent  and  reduction  of  area  at  least  35 
percent. 

Note  1 :  Upon  approval,  the  ratio  of  elastic 
limit  to  ultimate  strength  may  be  raised 
to  permit  use  of  special  alloy  steels  of  definite 
composition  that  will  give  equal  or  better 
ph3rsical  properties  than  steels  herein 
specified. 

§  79.500—8  Openings  in  tanks. 

(a)  Each  end  shall  be  closed  by  a  cover 
made  of  forged  steel.  Covers  shall  be 
secured  to  ends  of  tank  by  through  bolts 
or  studs  not  entering  interior  of  tank. 
Covers  shall  be  of  a  thickness  sufficient 


clean  cut,  even,  without  checks,  and 
tapped  to  gage.  Taper  threads  are  re- 
qtfired  and  shall  be  of  a  length  not  less 
than  as  specified  for  American  Standard 
taper  pipe  threads.  External  threading 
of  an  approved  type  shall  be  permissible 
on  the  internal  threaded  ends. 

(b)  Joints  between  covers  and  ends  and 
between  cover  and  attachments  shall  be 
of  approved  form  and  made  tight 
against  vapor  or  liquid  leakage  by  means 
of  a  confined  gasket  of  suitable  material. 

§  79.508—9  Tank  mounting. 

(a)  For  tank  mounting,  see  §  79.10. 

§  79.500—10  Protective  houHing. 


previously  to  internal  pressure  greater 
than  90  percent  of  the  marked  test  pres¬ 
sure.  Each  tank  shall  be  tested  to  a 
pressure  at  least  equal  to  the  marked 
test  pressure  of  the  tank.  Pressure  shall 
be  maintained  for  30  seconds,  and  suffi¬ 
ciently  longer  to  insure  complete  expan¬ 
sion  of  tank.  Pressure  gage  shall  permit 
reading  to  accuracy  of  one  percent.  Ex¬ 
pansion  gage  shall  permit  reading  of  to¬ 
tal  expansion  to  accuracy  of  one  percent. 
Expansion  shall  be  recorded  in  cubic 
centimeters. 

(b)  No  leaks  shall  appear  and  per- 
mane  it  volumetric  expansion  shall  not 
exceed  10  percent  of  the  total  volumetric 
expansion  at  test  pressure. 


to  meet  test  requirements  of  §  79.500-12  (a)  Safety  devices,  and  loading  and  „  __  ,  r  «  ji-  c  l  f  liiine 

and  to  compensate  for  the  openings  unloading  valves  on  tanks  shall  be  pro-  §  79.500-15  Handling  oi  tanks, 
closed  by  attachments  prescribed  herein,  tected  from  accidental  injury  by  ap-  tests. 

(1)  It  is  also  provided  that  each  end  proved  metal  housing,  arranged  so  it  may  (a)  Tanks  rejected  for  failure  in  any 
may  be  closed  by  internal  threading  to  be  readily  opened  to  permit  inspection  of  the  tests  prescribed  may  be  reheat- 
accommodate  an  approved  fitting.  The  and  adjustment  of  safety  relief  devices  treated,  and  will  be  acceptable  if  subse- 
intemal  threads  as  well  as  the  threads  and  valves,  and  securely  locked  in  closed  quent  to  reheat-treatment  they  are  sub- 


on  fittings  for  these  openings  shall  be  position.  Housing  shall  be  provided  with  jected  to  and  pass  all  of  the  tests. 
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§  79.500-16  Tests  of  safetj  relief  de¬ 
vices. 

(a)  Safety  relief  valves  shall  be  tested 
by  air  or  gas  before  being  put  into  serv¬ 
ice.  Valve  shall  open  at  pressure  not 
ceeding  the  marked  test  pressure  of  tank 
and  shall  be  vapor-tight  at  80  percent  of 
the  marked  test  pressure.  These  limit¬ 
ing  pressures  shall  not  be  affected  by  any 
auxiliary  closure  or  other  combination. 

(b)  For  safety  relief  devices  of  fran¬ 
gible  disc  tjrpe,  samples  of  discs  used  shall 
burst  at  a  pressure  not  exceeding  the 
marked  test  pressure  of  tank  and  not 
less  than  of  marked  test  pressure. 

§  79.500—17  Marking. 

(а)  Each  tank  shall  be  plainly  and 
permanently  marked,  thus  certifying 
that  tank  complies  with  all  requirements 
of  this  specification.  These  marks  shall 
be  stamped  into  the  metal  of  necked- 
down  section  of  tank  at  marked  end,  in 
letters  and  figures  at  least  ^  inch  high, 
as  follows; 

(1)  Spec.  ICC-107A****,  the  •***  to 
be  replaced  by  figures  indicating  marked 
test  pressure  of  the  tank.  This  pressure 
shall  not  exceed  the  calculated  maxi¬ 
mum  marked  test  pressiire  permitted,  as 
determined  by  the  formula  in  §  79.500- 
4(b). 

(2)  Serial  number  immediately  below 
the  stamped  mark  specified  in  paragraph 
(a)  (1)  of  this  section. 

(3)  Inspector’s  official  mark  immedi¬ 
ately  below  the  stamped  mark  specified 
in  paragraph  (a)(1)  of  this  section. 

(4)  Name,  mark  (other  than  trade¬ 
mark)  ,  or  initials  of  company  or  person 
for  whose  use  tank  is  being  made,  which 
shall  be  recorded  with  the  Bureau  of  Ex¬ 
plosives. 

(5)  Date  (such  as  1-62,  for  January 
1962)  of  tank  test,  so  placed  that  dates 
of  subsequent  tests  may  easily  be  added 
thereto. 

(б)  Date  (such  as  1-62,  for  January 
1962)  of  latest  test  of  safety  relief  valve 
or  of  frangible  disc,  required  only  when 
tank  is  used  for  transportation  of  flam¬ 
mable  gases. 

(7)  Name  of  gas  for  which  tank  car  is 
being  used,  stenciled  in  letters  at  least 
2  inches  high  on  each  side  of  car  where 
they  are  clearly  visible. 

§  79.500—18  Inspection  and  reports. 


(1)  Inspector  shall  carefully  inspect 
all  material  and  reject  that  not  comply¬ 
ing  with  §  79.500-5. 

(2)  Inspector  shall  stamp  his  official 
mark  on  each  forging  or  seamless  tube 
accepted  by  him  for  use  in  making  tanks, 
and  shall  verify  proper  application  of 
heat  number  to  such  material  by  occa¬ 
sional  inspections  at  steel  manufacttirer’s 
plant. 

(3)  Inspector  shall  obtain  certified 
chemical  analysis  of  each  heat  of  mate¬ 
rial. 

(4)  Inspector  shall  make  inspection  of 
inside  surface  of  tanks  before  necking- 
down,  to  insure  that  no  seams,  cracks, 
laminations,  or  other  defects  exist. 

(5)  Inspector  shall  fully  verify  com¬ 
pliance  with  specification,  verify  heat 
treatment  of  tank  as  proper;  obtain 
samples  for  all  tests  and  check  chemical 
analyses;  witness  all  tests;  and  report 
minimum  thickness  of  tank  wall,  maxi¬ 
mum  inside  diameter,  and  calculated 
value  of  D,  for  each  end  of  each  tank 
as  prescribed  in  §  79.506-4  (c). 

(6)  Inspector  shall  stamp  his  official 
mark  on  each  accepted  tank  immediately 
below  serial  number,  and  make  certified 
report  (see  paragraph  (c)  of  this  section) 
to  builder,  to  company  or  person  for 
whose  use  tanks  are  being  made,  to 
builder  of  car  structure  on  which  tanks 
are  to  be  mounted,  to  the  Bureau  of. 
Explosives,  and  to  the  Secretary,  Me¬ 
chanical  Division,  Association  of  Ameri¬ 
can  Railroads. 

(c)  Inspector’s  report  required  herein 
shall  be  in  the  following  form; 

(Place)  . . 

(Date)  _ 

Stkel  Tanks 

It  is  hereby  certified  that  drawings  were 
submitted  for  these  tanks  under  AAR  Appli¬ 


cation  for  Approval  _  and  ap¬ 

proved  by  the  AAR  Committee  on  Tank  Cars 

under  date  of _ _  — . 

Built  for _ Company 

Location  at _ 

Built  by _ Company 

Location  at _ - 

Consigned  to _ Company 

Location  at _ _ _ 

Quantity - - 

Length  (inches) _ 

Outside  diameter  (inches) _ 


Marks  stamped  into  tank  as  required  in 
S  79.500-17  are; 

ICC-107A**** 


Steel  used  was  verified  as  to  chemical 
analysis  and  record  thereof  is  attached  here¬ 
to.  Heat  numbers  were  stamped  into  metal. 

All  material  was  inspected  and  each  tank 
was  inspected  both  before  and  after  closing 
in  ends;  all  material  accepted  was  found 
free  from  seams,  cracks,  laminations,  and 
other  defects  which  might  prove  injurious 
to  strength  of  tank.  Processes  of  manufac- 
tme  and  heat-treatment  of  tanks  were  wit¬ 
nessed  and  found  to  be  efficient  and 
satisfactory. 

Before  necking-down  ends,  each  tank  was 
measured  at  each  location  prescribed  in 
§  79.600-4 (c)  and  minimum  wall  thickness 
in  inches  at  each  location  was  recorded: 
maximum  inside  diameter  in  inches  at  each 
location  was  recorded;  value  of  D  in  inches 
at  each  location  was  calculated  and  recorded; 
maximum  fiber  stress  in  wall  at  location 
showing  larger  value  for 

iP  +  d* 


was  calculated  for  7/10  the  marked  test  pres- 
svire  and  recorded.  Calculations  were  made 
by  the  formula: 

S=0.7pj^^±^J 

(P-  d*) 

Hydrostatic  tests,  tensile  tests  of  material, 
and  other  tests  as  prescribed  in  this  specifi¬ 
cation,  were  made  in  the  presence  of  the 
Inspector,  and  all  material  and  tanks  ac¬ 
cepted  were  found  to  be  in  compliance  with 
the  requirements  of  this  specification. 
Records  thereof  are  attached  hereto. 

I  hereby  certify  that  all  of  these  tanks 
proved  satisfactory  in  every  way  and  comply 
with  the  requirements  of  Interstate  Com¬ 
merce  Commission  Specification  No. 
107A****. 

(Signed)  _._r - 

(Inspector) 


(Place) 

(Date) 


Record  or  Cheisical  Analysis  of  Steel 
FOB  Tanks 

Numbered _ to _ Inclusive 

Size _ inches  outside  diameter  by _ 

inches  long 

Built  by - -  Company 

For  - -  Company 


Heat 

Tanks 

repre- 

Chemical  analysis 

No. 

seated 

(serial 

Nos.) 

C 

1 

Mn  1 

P 

S 

Si 

N1 

Cr 

Mo 

1 

! 

These  analyses  were  made  by 

(Signed) - 

(Place)  . 

(Date) . . 


(a)  Before  a  tank  car  is  placed  in 
service,  the  party  assembling  the  com¬ 
pleted  car  shall  furnish  to  car  owner. 
Bureau  of  Explosives,  and  the  Secretary, 
Mechanical  Division,  Association  of 
American  Railroads,  a  report  in  proper 
form  certifying  that  tanks  and  their 
equipment  comply  with  all  the  require¬ 
ments  of  this  specification  and  includ¬ 
ing  information  as  to  serial  numbers, 
dates  of  tests,  and  ownership  marks  on 
tanks  mounted  on  car  structure. 

(b)  Purchaser  of  tanks  shall  provide 
for  inspection  by  a  competent  inspector 
as  follows: 


Note  1:  The  marked  test  pressure  sub¬ 
stituted  for  the  ****  on  each  tank  is  shown 
on  Record  of  General  Data  on  Tanks  attached 
hereto. 

Serial  numbers _ to _ Inclusive 

Inspector’s  mark _ _ 

OwnM’’s  mark - - 

Test  date _ _ _ 

Water  capacity  (see  Record  of  Hydrostatic 
Tests) . 

Tare  weights  (yes  or  no)  (see  Record  of  Hy¬ 
drostatic  Tests) . 

These  tanks  were  made  by  process  of _ 

Steel  used  was  identified  as  indicated  by 
the  attached  list  showing  the  serial  number 
of  each  tank,  followed  by  the  heat  number. 


Record  of  Tensile  Tests  or  Material 
IN  Tanks 

Numbered _ to _ Inclusive 

Size _ inches  outside  by _ inches 

long 

Built  by _ Ck>mpany 

For _ Company 


Tanks 

Elastic 

Tensile 

Elon- 

Reduc- 

repre- 

limit  1 

strength 

gation 

tion 

Heat 

seated 

(pounds 

(pounds 

(per- 

of  area 

No. 

by  test 

per 

per 

cent  in 

(per- 

(serial 

square 

square 

2  inches) 

cent) 

Nos.) 

inch) 

inch) 

1 

(Signed) 


RULES  AND  REGULATIONS 


(PUee) 

(Date) 


Raooso  or  Htdeostatic  TIbts  oir  Taincs 

Numbered _ _  to _ _ _  InOlualvo 

Size  _ _ _  incbee  outside  by _ inches 

long 

Built  by _ _  Company 

Pot - - - - - Company 


*  If  tests  sre  made  by  method  involrlng  measorement 
of  amount  of  Uquid  forced  into  tank  by  test  pressure, 
then  the  basic  data  on  which  cafoulations  are  made,  su^ 
as  pomp  teetors,  temperature  of  liquid,  coeffictot  of 
eompressibllity  of  liquid,  etc,,  must  also  be  giyen. 

*  Do  not  include  protectiye  nouslng,  but  state  whether 
with  or  without  yalyes. 


(Signed) 


(Place)  _ 

(Date)  _ 

BBCOBD  or  OZNERAL  DATA  ON  TANKS 

Niunbered _ to _ inclusive 


Built  by _ Company 

For  _ Company 


PARTS  80-90  [RESERVED] 

[SEAL]  Harold  D.  McCoy, 

Secretary. 

{Fit.  Doc.  64-13245:  FUed,  Dec.  28,  1064; 
8:45  am.] 


